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SECTION 1 SUPPLEMENTAL PROJECT DESCRIPTION 

1.1 INTRODUCTION 

Calico Solar, LLC (Applicant), formerly SES Solar Six, LLC and SES Solar Three, LLC filed an 
Application for Certification (AFC) with the California Energy Commission (CEC) and Bureau of Land 
Management (BLM) for its proposed Calico Solar (formerly Solar One) Project (Project) on December 1, 
2008. The Application was deemed adequate on May 6, 2009.  Since then, the Applicant has continued to 
work with agencies and the public to assess potential Project improvements.   

This Supplement describes three items: a change to the primary water supply to onsite wells, modification 
of the Project boundary to reduce biological resource impacts, and an updated assessment of the hydrogen 
system.  

Water Supply 

The preferred primary Project water supply  in the AFC was onsite wells drawing water from the Lavic 
Groundwater Basin. The AFC included an extensive discussion of the groundwater basin and the 
expected water characteristics and impacts as a result of using this source of water. Due to permitting 
difficulties, these wells were not able to be drilled and the Applicant sought other water sources, including 
reclaimed water. As described in a supplement to the AFC submitted in January 2010, the Applicant 
requested the Energy Commission to consider the Cadiz Burlington Northern Santa Fe (BNSF) well, 
located approximately 64 miles from the Calico Solar Site as the preferred source of water for the Project.  
It noted that the Applicant was drilling and evaluating test wells on private land within the Project area 
that: 

“The groundwater source could serve as an emergency back-up supply if required in the 
future, or to supply water to the Project, pending the results of test well development.” 
Supplement to the AFC, page 1-3. 

Although, the Cadiz BNSF well was the water supply analyzed in the joint CEC and BLM Staff 
Assessment and Draft Environmental Impact Statement (SA/DEIS) released in March 2010, the Applicant 
has continued to inform the Commission of its progress evaluating the adjacent water wells and state its 
intent, that if these wells proved to be adequate, they would be used as back-up or the preferred source of 
water for the Project. This supplement describes a change in the primary water supply to groundwater 
from a well located adjacent to the Project site (Figure 1-1) and provides an environmental assessment of 
the use of groundwater and transport of water from the well to the Project via an underground waterline. 
The reason for this change is both environmental and economic. Use of the wells eliminates the emissions 
associated with transporting water to the site, eliminates the need to unload the water at the rail siding, 
and uses water of a lower quality for plant operations. It is also more accessible and less expensive. 
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Project Boundary 

This supplement also describes and provides an environmental assessment of a modification to the Project 
boundary (Figure 1-1). The boundary modification was requested by the fish and wildlife agencies as a 
means to reduce the biological resource impacts from the Project, particularly to desert tortoise and desert 
tortoise movement. It also results in the avoidance of several sensitive plant species and distances the 
Project further south from bighorn sheep habitat in the Cady Mountains. The modification moves the 
northern boundary south approximately 0.55 mile and eliminates approximately 1,100 acres of the Project 
site. As a result of changes in the layout of the SunCatchers, the Applicant was able to retain the 850 MW 
generating capacity required by the power purchase agreement.  

Hydrogen System 

Lastly, this supplement provides more detail on two alternate hydrogen supply systems: a centralized 
hydrogen system in which hydrogen is generated onsite and distributed to each SunCatcher via storage 
tanks and pipelines, and a distributed system in which hydrogen is stored at the SunCatchers in hydrogen 
gas cylinders (k-bottles). The Project analyzed in the SA/DEIS utilized a centralized hydrogen 
distribution system. The Applicant presents both systems as viable options for the Project; however, each 
system has evolved since the SA/DEIS was published due to lessons learned from the commercial 
Maricopa Solar project. This Supplement presents the environmental assessments of each potential 
hydrogen system.   

1.2 WATER SUPPLY 

1.2.1 Background 

According to the original filing of the AFC in December 2009, potential water sources for the Project 
included reclaimed water, surface water, groundwater, and obtaining water from a service provider.  
Operational water use is only required for SunCatcher equipment washing, potable water, dust control 
water, and fire protection water. Construction water uses include dust control, road development and 
others described in Section 3.0 of the AFC. It described onsite ground water provided by production 
well(s) as the preferred Project water supply.  

A supplement to the AFC, filed in January 2010, provided additional information on the reliability of the 
Calico Solar water supply from the Cadiz BNSF well.  An in-depth evaluation of the various Calico Solar 
water supply options in terms of reliability, cost, and environmental impact was performed. After 
evaluating the currently available water supply options, Calico Solar concluded that the primary source of 
water for the Project would be furnished by the BNSF well within the Cadiz Valley Groundwater Basin.  
The Cadiz BNSF well was the primary water supply evaluated in the SA/DEIS published in March 2010. 

In December 2010, the Applicant began drilling groundwater test wells on private lands immediately 
adjacent to the Project. The first two wells (Well #1 and Well #2) proved not to be adequate. Since 
January 2010, a well (Well #3) has been installed and tested on private land previously identified as Not 
A Part (N.A.P.) of the Project, adjacent to the Project site (Figure 1-1) on Assessor’s Parcel Number 
0529-281-34. Although previously identified as Not A Part (N.A.P.) of the Project, Tessera Solar has 
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purchased and now owns the property. Appendix A provides proof of purchase documentation. Based on 
the favorable results of the evaluation of the well that demonstrate it can support water demands for the 
Calico Solar site during construction and the lifespan of its operations, and that pumping of the well at the 
prescribed rates will have no significant impact to water levels or water quality in the area, the Applicant 
submits Well #3 as the primary water supply for the Project. 

1.2.2 Well #3 Water Supply Description 

Well #3 was installed and tested on private land previously identified as N.A.P. of the Project, adjacent to 
the Project site (Figure 1-1) on Assessor’s Parcel Number (APN) 0529-281-34. Tessera Solar owns the 
property. Evaluations were conducted to determine the well’s suitability as a water supply for the Project.  

An investigation of Well #3 evaluated the feasibility of the aquifer underlying the site to serve as a viable 
water supply for the Project and evaluate the potential effects of pumping on water quality and other 
potential users of groundwater in the basin.  Results of the study will also be used to support the design of 
a proposed water treatment facility. Detailed results of the investigation of this well are provided in 
Appendix B.  

1.2.2.1 Water Quality 

Analysis of the water quality at Well #3 determined that the groundwater is not suitable for drinking 
without treatment. The water will be treated at an onsite facility prior to use. Aquifer testing indicated that 
it is likely that groundwater extraction for the Project will not adversely affect water quality during 
construction or operation.  

1.2.2.2 Water Quantity 

Pumping tests at Well #3 indicate that the aquifer penetrated by the well can support water demands for 
the Calico Solar site during construction and the lifespan of its operations, and pumping of the well at the 
prescribed rates will have no significant impact to water levels in the area.  

1.2.2.3 Water Supply Transport 

Water from the well would be transported from the well to the Main Services Complex via an 
underground waterline six inches in diameter, buried 34 inches below the surface. The waterline would 
cross APNs 0529-281-34 and 0529-281-23 (Figure 1-1) before entering the Project site. Tessera Solar 
currently owns and/or has an executed purchase agreement with each of these parcels, respectively 
(Appendix A). The construction right-of-way (ROW) for the waterline is 10 feet from the centerline. The 
total length of the waterline will be 0.51 mile, and 990 feet will traverse non-BLM land on the private 
parcels.  
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1.3 PROJECT BOUNDARY MODIFICATIONS 

At the request of agency representatives and interested parties and to help lessen potential impacts to 
biological resources, the Applicant is proposing a modification to the current Project boundary as shown 
in Figure 1-1. The northern boundary has been moved south approximately 0.55 miles, allowing an 
approximate 0.65 mile corridor between the revised northern project boundary and the toe of slope of the 
Cady Mountains. The intent of the boundary modification is to reduce the environmental impacts 
associated with bighorn sheep and desert tortoise movement corridor and use of this area and to help 
avoid potential impacts to occurrences of two known sensitive plant species (three crucifixion thorn 
locations and four undescribed lupine species locations). 

The Project boundary modification results in a reduction of the Project area from approximately 8,230 
acres to approximately 7,130 acres. Other details of the Project layout remain the same as those evaluated 
in the SA/DEIS (Figure 1-1). It should be noted that the original project area of 8,230 acres was more 
than enough acreage to build the 850 mega watts (MW) project. Additional acreage was maintained to 
accommodate for the need to adjust or build around areas due to slope, flood areas or avoidance of 
sensitive resources, if necessary. The elimination of the 1,103 acres will not change the number of 
SunCatchers, spacing between SunCatchers or location of major project facilities (e.g., Main Services 
Complex, staging area (other than slight lessening of roads and fencing).  

1.4 HYDROGEN SYSTEM MODIFICATIONS 

1.4.1 Background 

The Applicant described the hydrogen use, supply and storage in the AFC, filed in December 2008. In the 
original design, it was proposed that hydrogen would be supplied to the SunCatchers through a distributed 
system. Each of the Stirling Cycle Engine (SCE), within the SunCatcher unit, would contain 14 cubic feet 
of hydrogen gas, and each SunCatcher unit would be equipped with a 196-standard cubic feet (scf) 
k-bottle to replenish hydrogen gas lost within the gas circuit. K-bottles would be provided by a 
commercial hydrogen supplier.  Section 4, Alternatives in the AFC described an alternative centralized 
hydrogen system.  

The Applicant responded to CEC and BLM Data Requests 57-60 in July 2009, updating the hydrogen 
system to include a centralized hydrogen gas supply, storage and distribution system. The system 
included onsite generation of hydrogen through electrolysis and the storage of that hydrogen in a 36,400 
scf steel storage tank. From the storage tank, the hydrogen would be piped to 95 individual compressor 
groups that include a compressor, a high pressure supply tank and a low pressure dump tank used to 
recover hydrogen from non operational Power Conversion Units (PCUs) through a return line. This 
centralized hydrogen distribution system was the system analyzed in the SA/DEIS. 

At this time, the Applicant is evaluating the relative economic and efficiency advantages between the 
centralized hydrogen distribution system and a distributed system that utilizes k-bottles on the PCUs of all 
SunCatchers. This supplement describes both systems and provides an environmental assessment of each. 
The details of both the centralized hydrogen system and the distributed system have evolved over time, 
and this supplement to the AFC presents modifications to each system.  
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1.4.2 Centralized Hydrogen System  

If a centralized hydrogen system is used at the Calico Solar site, the hydrogen gas will be produced 
through electrolysis by two redundant hydrogen generators.  Each proposed hydrogen generator will be 
capable of producing 1,820 standard cubic feet hydrogen per hour (scfh). Although the hydrogen 
generators could run full time if needed to supply sufficient amount of hydrogen to the SunCatchers, the 
generators will be operated at off-peak electric hours using grid power and generated hydrogen will be 
stored onsite.  Hydrogen gas produced by the onsite generators will be stored in a steel storage tank. The 
hydrogen tank, at approximately nine feet in diameter by 30 feet long, will be capable of storing 
approximately two-day supply of hydrogen (i.e., approximately 36,400 scf).  

The hydrogen storage tank will distribute hydrogen to 95 individual compressor groups.  Each 
compressor group will be electrically operated and will consist of a compressor and a high pressure 
supply tank with a 29,333 scf capacity, delivering gas at approximately 2,760 pound per square inch (psi).  
Each compressor group will also be equipped with a low pressure dump tank with the same 9,900 scf 
capacity and used to recover hydrogen from non-operational PCUs through a ¼” and ½” stainless steel 
return line. In this option there are no other holding tanks or storage tanks in the compressor groups. 
Delivery of hydrogen is through pipelines. 

The details of the centralized hydrogen system have been refined as a result of experience from the 
Applicant’s Maricopa Solar Project and as a result of design having progressed to final engineering. To 
maximize efficiency, the amount of hydrogen stored for each SunCatcher would be increased from 3.4 to 
11 scf which would accommodate two full charges of the PCU. In order to support this increased 
hydrogen storage at each SunCatcher, the high pressure supply tanks and low pressure dump tanks at each 
compressor group would accommodate 29,333 scf and 9,900 scf, respectively. In the July 2009 responses 
CEC and BLM Data Requests 57-60, each high pressure supply tank was anticipated to be 648 scf and 
each low pressure dump tank was also reported to be 648 scf. 

1.4.3 Distributed Hydrogen System  

If the distributed hydrogen supply system utilizing k-bottles at each SunCatcher PCU is utilized at the 
Calico Solar site, the system will use two redundant hydrogen generators and one steel storage tank 
located at the Main Services Complex as described in the centralized system to produce hydrogen.  
However, the system would not deliver hydrogen through pipelines. In lieu of the distribution equipment, 
hydrogen will be filled from the hydrogen storage tank to each individual SunCatcher through trucks. 
Each SunCatcher will include an 82-scf high pressure supply tank, 28-scf low pressure dump tank, and a 
489-scf local storage tank. In addition, each SunCatcher unit will contain a minimum of 11-scf of 
hydrogen at 580 psi at all times, resulting in a total of around 610-scf of hydrogen in each SunCatcher. 

The k-bottles will be delivered back to each SunCatcher, utilizing the mirror-washing truck trips included 
in the SA/DEIS analysis. Hydrogen refilling and replacement trips are expected occur approximately 
three times per year. Table 1-1 presents a summary of differences between each hydrogen supply system. 
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Table 1-1 
Potential Hydrogen Supply Systems 

Feature Centralized Hydrogen 
System 

Distributed Hydrogen 
System  

Storing hydrogen in main 
service complex 

36,400 scf x 1 tank 36,400 scf x 1 tank 

High-pressure supply tank 
29,333 scf x 95 compressor 

groups 
82 scf x 34,000 SunCatchers 

Low-pressure supply tank 
9,900 scf x 95 compressor 

groups 
28 scf x 34,000 SunCatchers 

Local Storage Tank -- 489 scf x 34,000 SunCatchers 

Single SunCatcher 11 scf 11 scf 

Total amount onsite 4,140,000 scf (23,000 lbs) 20,800,000 scf (116,000 lbs) 
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SECTION 2 ENVIRONMENTAL INFORMATION 

2.1 INTRODUCTION 

This section presents a discussion of the potential impacts from the modifications to the primary Project 
water supply, the Project boundaries, and to the onsite hydrogen system.  

The discussion for each resource area includes the affected environment, environmental consequences, 
cumulative impacts, mitigation measures, and applicable Laws, Ordinances, Regulations, and Standards 
(LORS). 
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2.2 AIR QUALITY 

This section presents a discussion of the potential impacts related to air quality from the modifications to 
the primary Project water supply, the Project boundary, and to the onsite hydrogen system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.2.1 Affected Environment  

The affected environment for air quality was originally discussed in Section 5.2 of the AFC, and it was 
updated in the Applicant’s Response to CEC and BLM Data Requests Set 1, Parts 1 and 2, in August 
2009, and Section 2.2 of the Supplement to the AFC, submitted in January 2010. The affected 
environment resulting from the modifications to the primary Project water supply, the Project boundary, 
and to the onsite hydrogen system is unchanged from that presented in Section C.1 of the SA/DEIS. 

2.2.2 Environmental Consequences 

The environmental consequences for air quality during Project construction and operation remain 
unchanged from Section 5.2 of the AFC, as it was updated in the Applicant’s Response to CEC and BLM 
Data Requests 1-48, in August 2009, and as described in Section C-1 of the SA/DEIS.   

2.2.2.1 Well #3 Water Supply 

The use of Well #3 as the primary Project water supply would result in less air emissions than calculated 
for the rail delivery of water from the Cadiz BNSF well, as described in the SA/DEIS. The air quality 
analysis provided as the Applicant’s Response to CEC and BLM Requests 1-48 in August 2009 stated: 

“The source of water for the site is still being determined, so to ensure emissions from the 
construction phase were not underestimated, it was assumed all water would be delivered 
to the site in 7,500 gallons trucks.” 

 The changed water supply and associated activities will result in reduced impacts to air quality compared 
to those presented in Section 5.2 of the Project AFC, as updated in the Applicant’s Response to CEC and 
BLM Data Requests 1-48, in August 2009, and as described in the Supplement to the AFC filed in 
January 2010 and in Section C.1 of the SA/DEIS. 

2.2.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to air quality 
considerations. The boundary modifications will result in minor changes that do not create additional 
construction or operation related impacts to air quality beyond those presented in Section 5.2 of the 
Project AFC, as updated in the Applicant’s Response to CEC and BLM Data Requests 1-48, in August 
2009, and as described in Section C.1 of the SA/DEIS. 
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2.2.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to air quality 
considerations, regardless of whether the centralized or distributed hydrogen system is utilized. Under the 
distributed hydrogen supply system scenario, k-bottle re-filling and replacement would occur 
approximately three times per year, utilizing mirror-washing and maintenance truck trips. The 
modifications will result in minor changes that do not create additional construction or operation related 
impacts to air quality beyond those presented in Section 5.2 of the Project AFC, as updated in the 
Applicant’s Response to CEC and BLM Data Requests 1-48, in August 2009, and as described in Section 
C.1 of the SA/DEIS. The hydrogen system modifications would not result in any additional air quality 
impacts. 

2.2.3 Cumulative Impacts 

No additional cumulative impacts to air quality have been identified as part of this supplemental analysis. 
Cumulative impacts discussed in Section 5.2 of the Project AFC,  as updated in the Applicant’s Response 
to CEC and BLM Data Requests 1-48, in August 2009, and as described in Section C.1 of the SA/DEIS. 

2.2.4 Mitigation Measures  

No additional mitigation measures beyond those presented in the Conditions of Certification in 
Section C.1 of the SA/DEIS are applicable to the proposed Project changes.  

2.2.5 LORS Compliance 

The federal, state, and local LORS presented in Section C.1 of the SA/DEIS are applicable to the revised 
Project and no additional federal, state, or local LORS are applicable. The Project will be consistent with 
all LORS. 

2.2.6 References 

No additional references beyond those presented in Section 5.2 of the Project AFC, Applicant’s Response 
to CEC and BLM Data Requests 1-48 were used for this supplemental analysis. 
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2.3 GEOLOGIC HAZARDS AND RESOURCES 

This section presents a discussion of the potential impacts related to geologic hazards and resources from 
the modifications to the primary Project water supply, the Project boundary, and to the onsite hydrogen 
system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.3.1 Affected Environment  

The affected environment for geologic hazards and resources was originally discussed in Section 5.3 of 
the AFC and section 2.3 of the Supplement to the AFC, submitted in January 2010. Geology and 
Paleontology are discussed in Section C.4 of the SA/DEIS, and Geologic Stability is discussed in Section 
D.2 of the SA/DEIS. The affected environment includes two private parcels previously identified as 
N.A.P. of the Project, and a Project layout with a modified northern boundary. The affected environment 
resulting from the modifications to the onsite hydrogen system is unchanged from that presented in the 
AFC, its January 2010 Supplement, and Sections C.4 and D.2 of the SA/DEIS. 

2.3.2 Environmental Consequences  

The environmental consequences for geologic hazards and resources during Project construction and 
operation remain unchanged from the AFC section 5.3 and Section 2.3 of the Supplement to the AFC 
submitted in January 2010, as described in Sections C.4 and D.2 of the SA/DEIS.   

2.3.2.1 Well #3 Water Supply 

The use of Well #3 as the primary Project water supply is not a significant change with regard to geologic 
hazards and resource considerations. The changed water supply and associated activities will result in 
minor changes that do not create additional construction or operation related impacts to geologic hazards 
and resources beyond those presented in Section 5.3 of the Project AFC, as supplemented in January 
2010, and as described in Sections C.4 and D.2 of the SA/DEIS. 

2.3.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to geologic hazards and 
resource considerations. The boundary modifications will result in minor changes that do not create 
additional construction or operation related impacts to geologic hazards and resources beyond those 
presented in Section 5.3 of the Project AFC, as supplemented in January 2010, and as described in 
Sections C.4 and D.2 of the SA/DEIS. 

2.3.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to geologic 
hazards and resource considerations, regardless of whether the centralized or distributed hydrogen system 
is utilized. The modifications will result in minor changes that do not create additional construction or 
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operation related impacts to geologic hazards and resources beyond those presented in Section 5.3 of the 
Project AFC, as supplemented in January 2010, and as described in Sections C.4 and D.2 of the SA/DEIS. 

2.3.3 Cumulative Impacts 

No additional cumulative impacts to geologic hazards and resources have been identified as part of this 
supplemental analysis. Cumulative impacts discussed in Section 5.3 of the Project AFC, Section 2.3 of 
the Supplement to the AFC, and Section C.4 and D.2 of the SA/DEIS are applicable to the proposed 
Project changes.  

2.3.4 Mitigation Measures  

No additional mitigation measures beyond those presented in the Conditions of Certification in Sections 
C.4 and D.2 of the SA/DEIS are applicable to the proposed Project changes.  

2.3.5 LORS Compliance 

The federal, state, and local LORS presented in Sections C.4 and D.2 of the SA/DEIS are applicable to 
the revised Project and no additional federal, state, or local LORS are applicable.  The Project will be 
consistent with all LORS. 

2.3.6 References 

No additional references beyond those presented in Section 5.3 of the Project AFC and Section 2.3 of the 
Supplement to the AFC were used for this supplemental analysis. 
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2.4 SOIL RESOURCES 

This section presents a discussion of the potential impacts related to soil resources from the modifications 
to the primary Project water supply, the Project boundary, and to the onsite hydrogen system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.4.1 Affected Environment  

The affected environment for soil resources was originally discussed in Section 5.4 of the AFC, Section 
2.4 of the Supplement to the AFC, submitted in January 2010, and in Section C.7 of the SA/DEIS. The 
affected environment resulting from the modifications to the primary Project water supply, the Project 
boundary, and to the onsite hydrogen system is unchanged from that presented in the AFC, its January 
2010 Supplement and the SA/DEIS. 

2.4.2 Environmental Consequences 

The environmental consequences for soil resources during Project construction and operation remain 
unchanged from the AFC section 5.4, Section 2.4 of the Supplement to the AFC submitted in January 
2010, and Section C.7 of the SA/DEIS.   

2.4.2.1 Well #3 Water Supply 

The use of Well #3 as the primary Project water supply is not a significant change with regard to soil 
resource considerations. The waterline construction ROW is a 20-foot wide corridor, and the waterline 
will be 0.51 mile in length, 990 feet of which will occur on two private parcels (Figure 1-1). The two 
private parcels occur on the Carrizo-Rosita-Gunsight soil map unit, consistent with nearly all of the 
Project site north of the railroad. The changed water supply and associated activities will result in minor 
changes that do not create additional construction or operation related impacts to soil resources beyond 
those presented in Section 5.4 of the Project AFC, as supplemented in January 2010, and in Section C.7 
of the SA/DEIS. 

2.4.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to soil resource 
considerations. The boundary modifications will result in a decrease in the overall disturbance area and 
therefore will not create additional construction or operation related impacts to soil resources beyond 
those presented in Section 5.4 of the Project AFC, as supplemented in January 2010, and in Section C.7 
of the SA/DEIS. 

2.4.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to soil resource 
considerations, regardless of whether the centralized or distributed hydrogen system is utilized. The 
modifications will result in minor changes that do not create additional construction or operation related 
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impacts to soil resources beyond those presented in Section 5.4 of the Project AFC, as supplemented in 
January 2010, and described in Section C.7 of the SA/DEIS. 

2.4.3 Cumulative Impacts 

No additional cumulative impacts to soil resources have been identified as part of this supplemental 
analysis. Cumulative impacts discussed in Section 5.4 of the Project AFC, Section 2.4 of the Supplement 
to the AFC, and Section C.7 of the SA/DEIS are applicable to the proposed Project changes.  

2.4.4 Mitigation Measures  

No additional mitigation measures beyond those presented in the Conditions of Certification in Section 
C.7 of the SA/DEIS are applicable to the proposed Project changes.  

2.4.5 LORS Compliance 

The federal, state, and local LORS presented in Section C.7 of the SA/DEIS are applicable to the revised 
Project and no additional federal, state, or local LORS are applicable.  The Project will comply with all 
LORS. 

2.4.6 References 

No additional references beyond those presented in Section 5.4 of the Project AFC and Section 2.4 of the 
Supplement to the AFC were used for this supplemental analysis. 
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2.5 WATER RESOURCES 

This section presents a discussion of the potential impacts related to water resources from the 
modifications to the primary Project water supply, the Project boundaries, and to the onsite hydrogen 
system. The discussion below includes the affected environment, environmental consequences, 
cumulative impacts, mitigation measures, and applicable LORS. 

2.5.1 Affected Environment 

No changes to the affected environment described in the AFC, applicable amendments, or the SA/DEIS 
are included in the supplement in regards to the following existing conditions: hydrologic setting, 
neighboring groundwater basins and quality, surface water quality, climate and precipitation, water 
supply and use, wastewater streams, stormwater runoff, or flooding hazards. 

2.5.2 Environmental Consequences 

This supplement describes a change in the primary water supply to groundwater from a well located 
adjacent to the Project site (Figure 1-1) and provides an environmental assessment of the use of 
groundwater and transport of water from the well to the Project via an underground waterline.  

This supplement also describes and provides an environmental assessment of a modification to the Project 
boundary (Figure 1-1). The boundary modification is a change in the Project layout from that analyzed in 
the SA/DEIS. The modification moves the northern boundary south approximately 0.55 mile in order to 
reduce potential impacts to biological resources. 

Lastly, this supplement describes two alternate hydrogen systems: a centralized hydrogen system in which 
hydrogen is generated onsite and distributed to each SunCatcher via storage tanks and pipelines, and a 
distributed system in which hydrogen is stored at the SunCatchers in k-bottles. The Project analyzed in 
the SA/DEIS utilized a centralized hydrogen distribution system. The Applicant presents both systems as 
viable options for the Project; however, each system has evolved since the SA/DEIS was published. This 
supplement presents the modifications and environmental assessments of each potential hydrogen system.   

2.5.2.1 Well #3 Water Supply 

Well #3 was installed and tested on private land previously identified as N.A.P. of the Project, adjacent to 
the Project site (Figure 1-1) on APN 0529-28-134. Tessera Solar currently owns the property, and the 
escrow closing statements are provided as Appendix A.  

Evaluations were conducted to determine the well’s suitability as a water supply for the Project. An 
investigation of Well #3 evaluated the feasibility of the aquifer underlying the site to serve as a viable 
water supply for the Project and evaluate the potential effects of pumping on water quality and other 
potential users of groundwater in the basin.  Detailed results of the investigation of this well are provided 
in Appendix B including: map of well locations, boring logs, description of drilling methods used, well 
construction details, measured depth of water, description and results of aquifer tests, description of water 
bearing unit, modeled cone of depression, water quality, expected rate of extraction, and well viability. 
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2.5.2.1.1 Water Supply Reliability 

Pumping tests at Well #3 indicate that the aquifer penetrated by the well can support water demands for 
the Calico Solar site during construction and the lifespan of its operations, and pumping of the well at the 
prescribed rates will have no significant impact to water levels in the area. See Appendix B for the results 
of the groundwater pump tests and drawdown analysis. 

2.5.2.1.2 Water Supply and Use 

Water Supply 

Water from Well #3 would be transported from the well to the Main Services Complex via an 
underground waterline six inches in diameter, buried 34 inches below the surface. The waterline would 
cross APNs 0529-28-134 and 0529-28-123 (Figure 1-1), traversing approximately 990 feet before 
entering the Project site. Tessera Solar currently owns and has an executed purchase agreement with each 
of these parcels, respectively (Appendix A). The construction ROW for the waterline is 10 feet from 
centerline. The water will be used for a variety of uses during construction and operation including dust 
control, concrete, fire storage, and mirror washing. 

Water Use 

The estimated average annual operational use for the 275MW plant (Phase I) is approximately 6.5 acre-
feet-per year (174,000 gallons per month). The estimated average annual operational water use for the 
850MW plant (Phases 1 and 2) is approximately 20 acre-feet per year (533,000 gallons per month). The 
estimated monthly volume of water required for all phases of construction is provided as Table 1 in 
Appendix B.  The maximum expected rate of pumping extraction during construction is expected to be in 
August 2013, when 4,045,921 gallons of water (12.4 acre-feet) will be required (see Appendix B).  

2.5.2.1.3 Water Quality 

Analysis of the water quality at Well #3 determined that the groundwater is not suitable for drinking 
without treatment (see Appendix A). The water will be treated at an onsite facility prior to use. The 
proposed method of treatment is to process the well water through a reverse osmosis (RO) system to 
remove the majority of the dissolved solids.  A de-mineralization stage may be required for the mirror 
washing water and hydrogen generator.  To prevent bacteria build up in the Plant raw water storage tank 
chlorine will be added. Aquifer testing indicated that groundwater extraction for the Project will not 
adversely affect water quality during construction or operation. Use of Well #3 as the Project’s water 
supply is not anticipated to affect water quality of the basin because pumping at the rates needed will 
result in limited drawdown over the duration of operations and the Zone of Influence is relatively small. 
Therefore, pumping at Well #3 would have a low probability of causing movement of water that could be 
of poorer quality to replenish the Zone of Influence. 

Evaporation Ponds 

The Project descriptions in the Project AFC and the SA/DEIS included discussions of the evaporation 
ponds utilized by the Project. Additional details about the evaporation ponds are included below and in 
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Figure 2.5-1. It is assumed that the wastewater quality will be worse than the quality of the first-
encountered groundwater at the site, and that the wastewater will be classified as a “designated waste” 
and that the lined evaporation ponds will need to comply with the requirements for a Class II surface 
impoundment set forth in California Code of Regulations (CCR) Title 27. The on-site facility will include 
two evaporation ponds, each covering approximately a half an acre in surface area (See Figure 2.5-1). The 
engineered evaporation pond system is currently being designed with a layer of 20-mil High Density 
Polyethylene (HDPE) geomembrane as the bottom layer with a 6-inch thick Portland Cement Concrete 
(PCC) slab section with a rebar mat.  Each evaporation pond will be designed to contain one year of 
wastewater discharge and alternated each year accordingly. After undergoing the evaporation process, the 
accumulated bottom solids will be tested and disposed in an appropriate waste disposal facility as 
nonhazardous waste in accordance with applicable laws and regulations.   

The proposed engineered liner system currently consists of the following components from the top down: 

a. Estimated depth 5.3 feet in depth (based on surface area). 

b. A primary 20-mil-thick HDPE geomembrane; 

c. A six-inch thick PCC slab section with rebar mat; 

d. Additive will be mixed with concrete to provide an impervious concrete lining surface; 

e. Flexible epoxy joint filler coating will be used to fill all sawcut joints; 

f. A 18”x18”x18” deep sump pit for wastewater sampling; 

g. Earthen berms and access roads with native material compacted to 90 percent maximum density. 

The above liner system will be installed on the side slopes and bottom of the pond.  The inboard side 
slope will be at a slope of two-feet horizontally for every vertical foot (or flatter).  The outboard side 
slope will be at a slope of three-feet horizontally for every 1 vertical foot (or flatter).  The berm width at 
the crest will be approximately 20-feet. The horizontal interior dimensions of the evaporation pond(s) at 
the top of the berm will be approximately 70-feet by 316-feet (0.5 acre).   

Additional information on the evaporation pond design, construction, operation, and maintenance will be 
provided in a Report of Waste Discharge to be submitted to CEC/BLM and the Lahontan RWQCB in 
May 2010. 

2.5.2.1.4 Storm Water Runoff and Flooding Hazards 

The use of Well #3 as a primary water supply, is not a significant change with regard to storm water 
runoff and flooding hazards. The water supply and associated activities will result in minor changes that 
do not create additional construction or operation related impacts to storm water runoff and flooding 
hazards beyond those presented in Section 5.5 of the Project AFC and Section C.7 of the SA/DEIS. 

2.5.2.2 Project Boundary Modifications 

The Project boundary modification results in a reduction of the Project area from approximately 8,230 
acres to approximately 7,110 acres (Figure 1-1). Other details of the Project layout remain the same as 
those evaluated in the SA/DEIS. The elimination of the 1,103 acres will not change the number of 
SunCatchers, spacing between suncatchers or location of major project facilities (e.g., Main Services 
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Complex, staging area (other than slight lessening of roads and fencing). Minor changes to the detention 
basin configurations along the northern boundary may be required to accommodate the revised project 
boundary.  

The Project boundary modifications are not considered a significant change with regard to water 
resources related impacts, and is not anticipated to create additional construction or operation related 
impacts to water resources beyond those presented in Section 5.5 of the Project AFC and Section C.7 of 
the SA/DEIS. 

2.5.2.3 Hydrogen System Modifications 

The hydrogen system modifications are not considered a significant change with regard to water resources 
related impacts. The hydrogen system modification will result in minor changes that do not create 
additional construction or operation related impacts to water resources beyond those presented in Section 
5.5 of the Project AFC and the SA/DEIS. 

2.5.3 Cumulative Impacts 

There are no anticipated projects within the estimated Zone of Influence for Well #3 at the rate and 
duration of pumping needed for the project. It is not anticipated that the Project would contribute to 
cumulative impacts beyond those analyzed in Section 5.5 of the Project AFC and subsequent filings, and 
the SA/DEIS.  

2.5.4 Mitigation Measures 

Additional mitigation measures include the preparation of a groundwater monitoring program for the 
water supply well (Well #3) in accordance with San Bernardino County requirements County of San 
Bernardino Code Title 2, Division 3, Chapter 6, Article 5 (Desert Groundwater Management Ordinance) 
similar to SA/DEIS Condition of Certification SOIL&WATER-8.  The Groundwater Level Monitoring 
and Reporting Plan will provide detailed methodology for monitoring background and site groundwater 
levels. Monitoring shall include pre-construction, construction, and project operation water use. The 
primary objective for the monitoring is to establish pre-construction and project related groundwater level 
trends that can be quantitatively compared against observed and simulated trends near the project 
pumping well and existing wells.  

2.5.5 LORS Compliance 

The SA/DEIS includes County of San Bernardino Code Title 2, Division 3, Chapter 6, Article 5 (Desert 
Groundwater Management Ordinance) as an applicable LORS. No additional federal, state, or local 
LORS are applicable beyond what is presented in Section C.7 of the SA/DEIS. The Project will comply 
with all LORS. 

2.5.6 References 

No additional references beyond those presented in Section 5.5 of the Project AFC and Section 2.5 of the 
Supplement to the AFC were used for this supplemental analysis. 
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2.6 BIOLOGICAL RESOURCES   

This section presents a discussion of the potential impacts related to biological resources from the 
modifications to the primary Project water supply, the Project boundary, and to the onsite hydrogen 
system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.6.1 Affected Environment  

The affected environment for biological resources was discussed in Section 5.6 of the AFC, Section 2.6 of 
the Supplement to the AFC, submitted in January 2010, and in Section C.2 of the SA/DEIS. The affected 
environment resulting from the modifications to the primary Project water supply is changed to include 
two private parcels that were previously N.A.P. of the Project. The Project boundary modifications 
change the affected environment by excluding approximately 1,100 acres from the Project footprint. The 
modifications to the hydrogen system do not change the affected environment for biological resources.  

2.6.2 Environmental Consequences 

The environmental consequences for biological resources due to the modified Project water supply and 
the Project boundary are presented below.  The modifications to the hydrogen supply system do not 
change the environmental consequences for biological resources.  

2.6.2.1 Well #3 Water Supply 

In April 2010, botanical surveys and desert tortoise surveys were conducted for the two private 
(non-BLM) parcels intersected by Well #3 and the waterline that will deliver the groundwater to the Main 
Services Complex (Figure 2.6-1). The waterline construction ROW is a 20-foot wide corridor, and the 
waterline will be 0.51 mile in length, of which approximately 990 feet will occur on two private parcels. 
Together, these two parcels total 15 acres. Surveys were conducted to record desert tortoise locations, to 
assess the habitat for desert tortoise suitability, and to record the presence of any detected special status 
plant species.  

Desert Tortoise 

Desert tortoise surveys conducted in April 2010 implemented the 2010 United States Fish and Wildlife 
Service (USFWS) survey protocol (USFWS 1992), consisting of 10-meter transect surveys. These 
surveys resulted in the detection of no desert tortoises, burrows or desert tortoise sign. The habitat was 
determined to be similar to the adjacent habitat on BLM land, composed primarily of Mojave creosote 
bush scrub, with high habitat suitability for desert tortoise. 

Based on the results of desert tortoise surveys for the parcels intersected by Well #3 and the waterline, the 
Project would not result in any additional impacts to desert tortoise, beyond those described in Section 
C.2 of the SA/DEIS. 
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Special Status Plant Species 

The 15 acres of private land were surveyed for special status plant species implementing survey protocol 
published by the BLM (BLM 1996a, BLM 1996b, BLM 2001, and BLM 2009). A population of small-
flowered androstephium (Androsephium breviflorum) identified on BLM land within the Project site 
extends onto the sandy soils of the two private parcels that will be intersected by the well and waterline 
(Figure 2.6-1). Small-flowered androstephium is a California Native Plant Society (CNPS) List 2.2 
species. No other special status plant species were detected on these private parcels. The SA/DEIS 
concluded that Project impacts to small-flowered androstephium would be less than significant. The 
impacts associated with the 990-foot extent of the waterline on private land would remain less than 
significant.  A botanical inventory of the private parcels is included as Table 2.6-1 below. 

Table 2.6-1 
Botanical Species Detected on the Well and Waterline Parcels 

Scientific Name Common Name 

Asteraceae Sunflower Family 
Ambrosia dumosa bursage 
Chaenactis stevoides desert pincushion 
Geraea canescens desert sunflower 
Malacothrix glabrata desert dandelion 
Palafoxia arida desert Spanish-needle 
Rafinesquia neomexicana desert chicory 
Boraginaceae Borage Family 
Amsinckia tesselata fiddleneck 
Cryptantha angustifolia narrow-leaf cryptantha 
Cryptantha maritima cryptantha 
Cryptantha micrantha cryptantha 
Crypthantha pterocarya pectocarya 
Pectocarya platycarpa pectocarya 
Brassicaceae Mustard Family 
Brassica tournefortii* wild turnip 
Streptanthella longirostris streptanthella 
Cactaceae Cactus family 
Cylindropuntia echinocarpa silver cholla 
Fabaceae Legume Family 
Astragalus didymocarpus dwarf white milkvetch 
Astragalus lentiginosus var. variabilis freckled milkvetch 
Geraniaceae Geranium Family 
Erodium cicutarium red-stemmed filaree 
Krameriaceae Rhatany Family 
Karmeria grayi white rhatany 
Lillaceae Lily Family 
Androstephium breviflorum! small-flowered androstephium 
Herperocallis undulata desert lily 
Loasaceae Loasa Family 
Mentzelia obscura Pacific blazing star 
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Scientific Name Common Name 

Malvaceae Mallow Family 
Eremalche exilis white mallow 
Nyctaginaceae Four O-clock Family 
Abronia villosa var. villosa hairy sand-verbena 
Onagraceae Evening-Primrose Family 
Camissonia boothii bottlebrush primrose 
Camissonia claviformis brown-eyed evening primrose 
Papaveraceae Poppy Family 
Eschscholzia minutiflora pygmy goldenpoppy 
Poaceae Grass family 
Pleuraphis rigida galleta grass 
Schismus barbata* Mediterranean grass 
Polemoniaceae Phlox Family 
Gilia latiflora broad-leaved gilia 
Polygonaceae Buckwheat Family 
Chorizanthe brevicornu brittle spineflower 
Zygophyllaceae Caltrop Family 
Larrea tridentata creosote 
  
! = assumed present based on habitat and 
known, mapped occurrence within the immediate 
vicinity 

 

 * = Non-native, naturalized plant  
 

2.6.2.2 Project Boundary Modifications 

At the request of agency representatives and interested parties and to lessen potential impacts to 
biological resources, the Applicant is modifying the current Project boundary. The northern boundary has 
been moved south approximately 0.55 miles, allowing an approximate 0.65 mile corridor between the 
revised northern project boundary and the toe of slope of the Cady Mountains (Figure 2.6-2). This change 
to the Project avoids impacts to wildlife and plant species and impacts to waters of the State. 

Wildlife and Plant Species 

The modified Project layout excludes approximately 1,100 acres that were previously part of the Project, 
and allows for an improved east-west wildlife movement corridor.  The modified Project boundary avoids 
direct impacts to occupied habitats for tortoise and other species of concern (e.g., special status plants, 
burrowing owls, and bighorn sheep) (Figure 2.6-2).  Additionally, the boundary modifications further 
distance between the Project and the nearest known golden eagle nest site, from approximately 2.5 miles 
from the previously proposed boundary to three miles from the modified Project boundary (URS 2010a). 
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Desert Tortoise 

Modifying the Project boundary avoids approximately 25 percent of the desert tortoise found on the 
project site. Of the 104 total tortoise found during 2010 surveys, 26 desert tortoise (Gopherus agassizii) 
would now be avoided (URS 2010b; Figure 2.6-3). In addition, 86 desert tortoise burrows will also be 
avoided by the project boundary change. Of the 425 total burrow locations on site, this Project 
modification will result in approximately a 20 percent reduction of impacts. Using the USFWS formula to 
estimate tortoise population based on 10-meter transect survey data, it is estimated that direct impacts to 
approximately 49 individuals may be avoided due to the Project boundary modifications.  

With the previously proposed northern Project boundary, these 49 tortoises would have required 
translocation. The Project boundary modifications reduce the estimate of desert tortoises requiring 
translocation for the Project from 176 to 127 individual (URS 2010).  These 49 excluded desert tortoise 
will be indirectly affected due to being adjacent to the Project perimeter, though direct impacts to habitat 
will be substantially reduced. 

Movement of desert tortoise in the vicinity of the Project, north of the railroad, is expected to be mostly in 
the east-west directions, and mostly in the northern area near the base of the Cady Mountains where 
tortoise densities are greater (Figure 2.6-3). Movement corridors are not necessarily areas where animals 
spend most of their time, but are areas they periodically use to move between areas of preferred habitat. 
The modifications to the Project boundary would expand the east-west movement corridor by about 2,900 
feet and allow for tortoise and other wildlife to move past the steeper topography that may hinder regular 
movement through this area. 

Based on the results of desert tortoise surveys conducted for the Project, and the quality of habitat that 
would be excluded from the Project layout, the modifications to the Project boundary will reduce impacts 
to desert tortoise. 

Bighorn Sheep 

The Cady Mountains to the north of the Project site are known to support a population of bighorn sheep 
(Ovis Canadensis nelsoni). Within the approximately 1,100 acres excluded by the Project boundary 
modifications, two bighorn sheep horns, two bighorn sheep skeletons and one occurrence of bighorn 
sheep scat have been detected during surveys conducted for desert tortoises and botanical resources 
between April 5 and April 15, 2010 (Figure 2.6-2). These observations indicate that bighorn sheep are 
utilizing the area, potentially as winter/early spring foraging habitat and/or as a movement corridor. 

The Project boundary modifications move the northern Project boundary 0.55 mile south from its 
previously proposed location, providing a distance of approximately 0.65 mile from the modified Project 
boundary to the base of the Cady Mountains. This change to the Project layout will decrease the direct 
impacts to bighorn sheep due to potential habitat loss and restriction of movement. The modified Project 
boundary will also reduce indirect impacts to bighorn sheep, by increasing the distance from their 
preferred habitat in the Cady Mountains to the human presence/activity, and the noise, dust, and lighting 
associated with Project construction and operation. 
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Burrowing Owl 

During focused burrowing owl surveys conducted in the winter of 2010, three Western burrowing owls 
(Athene cunicularia) were detected within the approximately 1,100-acre area that will be excluded from 
the Project with the modifications to the northern Project boundary (URS 2010c). During 2008 surveys 
for desert tortoises, one burrowing owl was detected in this area (Figure 2.6-2). Based on these 
observations, by reducing the Project footprint, the Project boundary modifications will reduce direct and 
indirect impacts to burrowing owls.  

American Badger 

During desert tortoise surveys conducted in 2008, one American badger (Taxidea taxus) occurrence was 
detected within the area that would be excluded from the Project by the modified boundary (Figure 2.6-2). 
This observation indicates that the Project vicinity supports suitable habitat for American badger, and that 
by reducing the Project footprint, the Project boundary modifications will reduce direct and indirect 
impacts to American badgers. 

Special Status Plant Species 

In response to above average rainfall events that occurred in 2010, botanical surveys were conducted on 
the Project site. These surveys incorporated survey protocols published by the BLM (BLM 1996a, BLM 
1996b, BLM 2001, and BLM 2009). Within the approximately 1,100-acre area that will be excluded from 
the Project with the modifications to the northern Project boundary, three occurrences of Emory’s 
crucifixion thorn (Castela emoryi; CNPS List 2.3) were detected. All of these occurrences will be avoided 
with the Project boundary modifications (Figure 2.6-2). 

Additionally, an un-described lupine species was detected in five locations during the 2010 botanical 
surveys. All of these locations will be avoided with the modifications to the Project boundary 
(Figure 2.6-2). The unnamed lupine species does have some taxonomic precedent.  Mr. Jim Andre 
previously vouchered this unnamed taxon from the eastern Cady Mountains, and its detection in the 
Project vicinity is a new locality.  Mr. Andre believes this form merits taxonomic recognition, either as a 
new species, or as a new variety under L. concinnus (J. Andre, pers. comm.).  

Based on the results of botanical surveys conducted for the Project, the modifications to the Project 
boundary will reduce impacts to special status plant species. 

Waters of the State 

In addition to avoiding impacts to wildlife and plant species, the modified Project boundary would avoid 
direct and indirect impacts to ephemeral streams and washes that occur within the floodplain of the Cady 
Mountains. Direct impacts to State waters are associated with facility structures such as SunCatcher 
pedestals, roads, detention basins and other Project components. Indirect impacts include alterations to 
topographical and hydrological conditions of the area.  

By excluding approximately 1,100 acres from the Project layout, the modified Project boundaries avoid 
approximately 109.7 acres of State waters, reducing both direct and indirect impacts to these areas. 
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2.6.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to biological 
resource considerations, regardless of whether the centralized or distributed hydrogen system is utilized. 
The modifications will result in minor changes that do not create additional construction or operation 
related impacts to biological resources beyond those presented in Section 5.8 of the Project AFC, as 
supplemented in January 2010, and as described in Section C.2 of the SA/DEIS. 

2.6.3 Cumulative Impacts 

No additional cumulative impacts to biological resources have been identified as part of this supplemental 
analysis. Cumulative impacts discussed in Section 5.6 of the Project AFC, Section 2.6 of the Supplement 
to the AFC, and Section C.2 of the SA/DEIS are applicable to the proposed Project changes.  

2.6.4 Mitigation Measures  

No additional mitigation measures beyond those presented in the Conditions of Certification in Section 
C.2 of the SA/DEIS are applicable to the proposed Project changes. 

2.6.5 LORS Compliance 

The inclusion of the well and waterline on the previously N.A.P. private parcels requires that the Project 
be consistent with the San Bernardino County General Plan and the Conservation/Open Space Element of 
the County General Plan (County of San Bernardino 2007). These applicable laws were presented in the 
LORS in Section C.2 of the SA/DEIS. The modifications to the Project are consistent with these and all 
applicable federal, state, and local LORS.  No additional federal, state, or local LORS are applicable. The 
Project will be consistent with all LORS. 

2.6.6 References 

J. Andre, pers. comm. Personal communication with James Andre. 2010. 

BLM 1996a. Bureau of Land Management. Special Status Plant Management. BLM Manual Handbook 
6840-1.  

BLM 1996b. Bureau of Land Management. Special Status Plant Management. BLM Manual Supplement 
6840-06. 

BLM 2001. Bureau of Land Management. Special Status Species Management. BLM Manual 6840 
Revision.  

BLM 2009. Bureau of Land Management. Survey Protocols for NEPA/ESA Compliance for BLM 
Special Status Plant Species. URS 2010a. Applicant’s Submittal of Results from Helicopter 
Surveys of Golden Eagle Nests and Bighorn Sheep. Docketed April 30, 2010. 
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County of San Bernardino 2007. Conservation/Open Space Element of the San Bernardino County 
General Plan. 

URS 2010b. Biological Assessment for the Calico Solar Project, San Bernardino County, California. As 
revised May 10, 2010.  

URS 2010c. Applicant’s Submittal of Burrowing Owl Survey Report. Docketed February 19, 2010.  

USFWS 1992. Field Survey Protocol for any Non-Federal Action that May Occur within the Range of 
Desert Tortoise. 
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2.7 CULTURAL RESOURCES 

Consistent with the recently released California Desert District Special Permit Conditions Continuation 
Sheet for all BLM California State Permit for Archaeological Investigations Standard Permit Conditions, 
and BLM California supplemental State Permit Conditions, the cultural information collected for the 
Project is part of a federal undertaking. It is the sole property of the United States of America and will not 
be released without the written approval of the BLM. 

Cultural resource surveys of the two private parcels intersected by the well and waterline were conducted 
and a confidential report of the findings was provided to the BLM under separate cover. 
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2.8 PALEONTOLOGICAL RESOURCES 

This section presents a discussion of the potential impacts related to paleontological resources from the 
modifications to the primary Project water supply, the Project boundary, and to the onsite hydrogen 
system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.8.1 Affected Environment  

The affected environment for paleontological resources was discussed in Section 5.8 of the AFC, Section 
2.8 of the Supplement to the AFC, submitted in January 2010, and in Section C.4 of the SA/DEIS. The 
affected environment includes two private parcels previously identified as N.A.P. of the Project and a 
Project layout with a modified northern boundary. The affected environment resulting from the 
modifications to the onsite hydrogen supply system is unchanged from that presented in the AFC, its 
January 2010 Supplement and the SA/DEIS. 

2.8.2 Environmental Consequences 

The environmental consequences for paleontological resources during Project construction and operation 
remain unchanged from the AFC section 5.8, Section 2.8 of the Supplement to the AFC submitted in 
January 2010, and Section C.4 of the SA/DEIS.   

2.8.2.1 Well #3 Water Supply 

Paleontological surveys of the two private parcels that will be intersected by Well #3 and the waterline 
were conducted in May 2010. The surveys determined that Well #3 and the waterline that will transport 
water to the Main Services Complex occur entirely within the Surficial alluvium, as mapped by Dibblee 
and Bassett (1966).  The Surficial alluvium is rated as having a low paleontological sensitivity. No 
paleontological resources were observed during the survey of the parcels conducted in May 2010.  The 
inclusion of Well #3 and the associated waterline in the Project will not create additional construction or 
operation related impacts to paleontological resources beyond those presented in Section 5.8 of the 
Project AFC, as supplemented in January 2010, and described in Section C.4 of the SA/DEIS.    

2.8.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to paleontological resource 
considerations. The boundary modifications will result in minor changes that do not create additional 
construction or operation related impacts to paleontological resources beyond those presented in Section 
5.8 of the Project AFC, as supplemented in January 2010, and described in Section C.4 of the SA/DEIS.   

2.8.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to 
paleontological resource considerations, regardless of whether the centralized or distributed hydrogen 
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system is utilized. The modifications will result in minor changes that do not create additional 
construction or operation related impacts to paleontological hazards and resources beyond those presented 
in Section 5.8 of the Project AFC, as supplemented in January 2010, and described in Section C.4 of the 
SA/DEIS. 

2.8.3 Cumulative Impacts 

No additional cumulative impacts to paleontological resources have been identified as part of this 
supplemental analysis. Cumulative impacts discussed in Section 5.8 of the Project AFC, Section 2.8 of 
the Supplement to the AFC, and Section C.4 of the SA/DEIS are applicable to the proposed Project 
changes.  

2.8.4 Mitigation Measures  

No additional mitigation measures beyond those presented in the Conditions of Certification in Section 
C.4 of the SA/DEIS are applicable to the proposed Project changes. No additional mitigation measures 
are recommended based on the Project modifications.  

2.8.5 LORS Compliance 

The federal, state, and local LORS presented in Section C.4 of the SA/DEIS are applicable to the revised 
Project and no additional federal, state, or local LORS are applicable.  The Project will comply with all 
LORS. 

2.8.6 References 

Dibblee, T. W., Jr., and A. M. Bassett.  1966.  Geologic map of the Cady Mountains Quadrangle, San 
Bernardino County, California. U. S. Geological Survey Miscellaneous Geologic Investigations, 
Map I-467. 
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2.9 LAND USE 

This section presents a discussion of the potential impacts related to land use from the modifications to 
the primary Project water supply, the Project boundary, and to the onsite hydrogen system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.9.1 Affected Environment  

The affected environment for land use was originally discussed in Section 5.9 of the AFC, Section 2.9 of 
the Supplement to the AFC, submitted in January 2010, and in Section C.9 of the SA/DEIS. The affected 
environment resulting from the modifications to the primary Project water supply includes two private 
parcels that were previously N.A.P. of the Project. The affected environment resulting from the Project 
boundary, and to the onsite hydrogen system is unchanged from that presented in the AFC, its January 
2010 Supplement and the SA/DEIS with regards to land use. 

2.9.2 Environmental Consequences 

The environmental consequences for land use during Project construction and operation remain 
unchanged from the AFC section 5.9, Section 2.9 of the Supplement to the AFC submitted in January 
2010, and Section C.9 of the SA/DEIS.   

2.9.2.1 Well #3 Water Supply 

The use of Well #3 to supply the Main Services Complex with water will require a pipeline to bring water 
from the property corresponding to APN 0529-281-34, across the property corresponding to APN 0529-
281-28, to BLM lands (Figure 2.9-1).  A well permit will be required from the San Bernardino County 
Environmental Health Services Department.   

According to the Water, Wastewater, Land Use Section Well Water Sharing Guidelines of the San 
Bernardino County Environmental Health Services, well sharing may only take place between contiguous 
parcels. To avoid an inconsistency with this LORS, the lots (APN 0529-281-28 and APN 0529-281-34) 
will be merged.  

As indicated in Section C.8 of the SA/DEIS, the parcels are designated “Resource and Conservation” by 
San Bernardino County zoning. The County Zoning Ordinance allows the parcels to be merged through a 
lot line adjustment and/or certicate of compliance, if and when the parcels are contiguous or adjacent, 
under single ownership, in the same County tax rate area, have current and paid taxes, and as long as the 
merged parcels would not be deprived of legal access or result in the access of adjoining parcels being 
deprived. Because the two private parcels intersected by the well and waterline meet each of these 
conditions, typical processing times for lot mergers in San Bernardino County are approximately four to 
six weeks, as indicated in the Applicant’s Responses to CEC and BLM Data Requests, Set 1, Part 1, filed 
in July 2009. 
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With a lot merger, the use of Well #3 as the primary Project water supply is not a significant change with 
regard to land use considerations. The changed water supply and associated activities will result in minor 
changes that do not create additional construction or operation related impacts to land use resources 
beyond those presented in Section 5.9 of the Project AFC, as supplemented in January 2010, and in 
Section C.9 of the SA/DEIS.  

2.9.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to land use considerations 
since the project remains on BLM lands and the project boundary modification results in a reduction of 
the Project area from approximately 8,230 acres to approximately 7,130 acres. The boundary 
modifications will result in minor changes that do not create additional construction or operation related 
impacts to land use beyond those presented in Section 5.9 of the Project AFC, as supplemented in January 
2010, and in Section C.9 of the SA/DEIS. 

2.9.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to land use 
considerations, regardless of whether the centralized or distributed hydrogen system is utilized. The 
modifications will result in minor changes that do not create additional construction or operation related 
impacts to land use beyond those presented in Section 5.9 of the Project AFC, as supplemented in January 
2010, and described in Section C.9 of the SA/DEIS. 

2.9.3 Cumulative Impacts 

No additional cumulative impacts to land use have been identified as part of this supplemental analysis. 
Cumulative impacts discussed in Section 5.9 of the Project AFC, Section 2.9 of the Supplement to the 
AFC, and Section C.9 of the SA/DEIS are applicable to the proposed Project changes.  

2.9.4 Mitigation Measures  

An additional mitigation measure beyond those presented in the Conditions of Certification in Section C.9 
of the SA/DEIS are applicable to the proposed Project changes. To avoid conflict with County Water 
Well Sharing Guidelines the Project shall merge the private lots shown on Figure 1.1, corresponding to 
APN 052928128 and APN 052928134. 

2.9.5 LORS Compliance 

The federal, state, and local LORS presented in Section C.9 of the SA/DEIS are applicable to the revised 
Project. The only additional applicable LORS related to the well and waterline is the County of San 
Bernardino Environmental Health Services Division Water, Wastewater and Land Use Section – Water 
Well Sharing Guidelines. 
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2.9.6 References 

Water Wastewater Land Use Section, Water Well Sharing Guidelines. County of San Bernardino, 
Environmental Health Services.  Provided by the County Environmental Health Services 
Division, May 12, 2010. 
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2.10 SOCIOECONOMICS 

This section presents a discussion of the potential impacts related to socioeconomics from the 
modifications to the primary Project water supply, the Project boundary, and to the onsite hydrogen 
system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.10.1 Affected Environment  

The affected environment for socioeconomics was originally discussed in Section 5.10 of the AFC, 
Section 2.10 of the Supplement to the AFC, submitted in January 2010, and in Section C.10 of the 
SA/DEIS. The affected environment resulting from the modifications to the primary Project water supply, 
the Project boundary, and to the onsite hydrogen system is unchanged from that presented in the AFC, its 
January 2010 Supplement, and Section C.10 of the SA/DEIS. 

2.10.2 Environmental Consequences 

The environmental consequences for socioeconomics during Project construction and operation remain 
unchanged from the AFC section 5.10, Section 2.10 of the Supplement to the AFC submitted in January 
2010, and Section C.10 of the SA/DEIS.   

2.10.2.1 Well #3 Water Supply 

The use of Well #3 as the primary Project water supply is not a significant change with regard to 
socioeconomic considerations. The changed water supply and associated activities will result in minor 
changes that do not create additional construction or operation related impacts to socioeconomics beyond 
those presented in Section 5.10 of the Project AFC, as supplemented in January 2010, and as described in 
Section C.10 of the SA/DEIS. 

2.10.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to socioeconomic 
considerations. The boundary modifications will result in minor changes that do not create additional 
construction or operation related impacts to socioeconomics beyond those presented in Section 5.10 of the 
Project AFC, as supplemented in January 2010, and as described in Section C.10 of the SA/DEIS. 

2.10.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to socioeconomic 
considerations, regardless of whether the centralized or distributed hydrogen system is utilized. The 
modifications will result in minor changes that do not create additional construction or operation related 
impacts to socioeconomics beyond those presented in Section 5.10 of the Project AFC, as supplemented 
in January 2010, and as described in Section C.10 of the SA/DEIS. 
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2.10.3 Cumulative Impacts 

No additional cumulative impacts to socioeconomics have been identified as part of this supplemental 
analysis. Cumulative impacts discussed in Section 5.10 of the Project AFC, Section 2.10 of the 
Supplement to the AFC, and Section C.10 of the SA/DEIS are applicable to the proposed Project changes.  

2.10.4 Mitigation Measures  

No additional mitigation measures beyond those presented in the Conditions of Certification in Section 
C.10 of the SA/DEIS are applicable to the proposed Project changes.  

2.10.5 LORS Compliance 

The LORS presented in Section C.10 of the SA/DEIS are applicable to the revised Project and no 
additional federal, state, or local LORS are applicable.  The Project will be consistent with all LORS. 

2.10.6 References 

No additional references beyond those presented in Section 5.10 of the Project AFC and Section 2.10 of 
the Supplement to the AFC were used for this supplemental analysis. 
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2.11 TRAFFIC AND TRANSPORTATION 

This section presents a discussion of the potential impacts related traffic and transportation from the 
modifications to the primary Project water supply, the Project boundary, and to the onsite hydrogen 
system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.11.1 Affected Environment  

The affected environment for traffic and transportation was discussed in Section 5.11 of the AFC, section 
2.11 of the Supplement to the AFC, submitted in January 2010 and in Section C.11 of the SA/DEIS. The 
affected environment resulting from the modifications to the primary Project water supply, the Project 
boundary, and to the onsite hydrogen system is unchanged from that presented in the AFC. The 
modifications to the affected traffic and transportation environment  

2.11.2 Environmental Consequences 

The environmental consequences for traffic and transportation during Project construction and operation 
remain unchanged from the AFC section 5.11 as updated in Section 2.11 of the Supplement to the AFC 
submitted in January 2010, and as described in Section C.11 of the SA/DEIS.   

2.11.2.1 Well #3 Water Supply 

The use of Well #3 as the primary Project water supply is not a significant change with regard to traffic 
and transportation considerations, relative to what was presented in Section 5.11 of the AFC and Section 
C.11 of the SA/DEIS. The Supplement to the AFC filed in January 2010 described the impacts to traffic 
and transportation associated with transporting water from the Cadiz BNSF well by either truck or rail. 
With use of Well #3, the traffic and transportation impacts are reduced from those presented in the 
Supplement and the SA/DEIS. Impacts to traffic and transportation are similar to those presented in the 
AFC, and they remain less than significant.  

2.11.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to traffic and transportation 
considerations. The boundary modifications will result in minor changes that do not create additional 
construction or operation related impacts to traffic and transportation beyond those presented in Section 
5.11 of the Project AFC and Section C.11 of the SA/DEIS. 

2.11.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to traffic and 
transportation considerations, regardless of whether the centralized or distributed hydrogen system is 
utilized. The modifications will result in minor changes that do not create additional construction or 
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operation related impacts to traffic and transportation beyond those presented in Section 5.11 of the 
Project AFC and Section C.11 of the SA/DEIS. 

2.11.3 Cumulative Impacts 

No additional cumulative impacts to traffic and transportation have been identified as part of this 
supplemental analysis. Cumulative impacts discussed in Section 5.11 of the Project AFC and Section 
C.11 of the SA/DEIS are applicable to the proposed Project changes.  

2.11.4 Mitigation Measures 

No additional mitigation measures beyond those presented in the Conditions of Certification in Section 
C.11 of the SA/DEIS are applicable to the proposed Project changes. No additional mitigation measures 
are recommended based on the Project modifications.  

2.11.5 LORS Compliance 

The LORS presented in Section C.11 of the SA/DEIS are applicable to the revised Project and no 
additional federal, state, or local LORS are applicable.  The Project will be consistent with all LORS. 

2.11.6 References 

No additional references beyond those presented in Section 5.11 of the Project AFC were used for this 
supplemental analysis. 
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2.12 NOISE 

This section presents a discussion of the potential impacts related to noise from the modifications to the 
primary Project water supply, the Project boundaries, and to an onsite hydrogen (H2) system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.12.1 Affected Environment  

The affected environment for noise was discussed in Section 5.12 of the AFC, Section 2.12 of the 
Supplement to the AFC, submitted in January 2010, and in Section C.9 of the SA/DEIS. The affected 
environment resulting from the modifications to the primary Project water supply is changed to include 
two private parcels that were previously N.A.P. of the Project. The Project boundary modifications 
change the affected environment by excluding approximately 1,100 acres from the Project footprint. The 
modifications to the hydrogen system do not change the affected environment for noise.  

2.12.2 Environmental Consequences 

2.12.2.1 Well #3 Water Supply 

2.12.2.1.1 Construction Noise 

Due to the proximity of Well #3 and the underground waterline to the Main Services Complex, and 
because an onsite well and waterline—both similarly located in proximity to the Main Services 
Complex—was already contemplated as a primary source of water for the Project at the time of AFC 
submission, construction noise associated with Well #3 would be considered part of the “Estimated Other 
Construction Noise” presented in Table 5.12-5 of the AFC and Tables CC-5-1 through CC-5-5 of the 
Project AFC Appendix CC.  Thus, construction related impacts to noise as a result of installing Well #3 
and the water line, beyond those presented in Section 5.12.2 of the Project AFC, are not expected. 

The construction noise for linear facilities was addressed in Section C.9 of the SA/DEIS.  The installation 
of Well #3 and the associated waterline do not present impacts beyond those identified and considered in 
that analysis. 

2.12.2.1.2 Operational Noise 

Due to the proximity of Well #3 to the Main Services Complex, and because an onsite well—similarly 
located in proximity to the Main Services Complex—was already contemplated as a primary source of 
water for the Project at the time of AFC submission, operation noise associated with Well #3 pumps and 
valves would not be considered dominant sources of noise and are considerably distant (at least two 
miles) from the nearest noise-sensitive receivers.  There will be no operation-related impacts to noise as a 
result of utilizing Well #3 and the waterline, beyond those presented in Section 5.12.2 of the Project AFC 
and C.9 of the SA/DEIS. 
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2.12.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to noise considerations. 
The boundary modifications will result in minor changes that do not create additional construction or 
operation related noise impacts beyond those presented in Section 5.12 of the Project AFC, as 
supplemented in January 2010, and as described in Section C.9 of the SA/DEIS. 

2.12.2.3 Hydrogen System Modifications 

2.12.2.3.1 Centralized Hydrogen System 

While the storage capacities of the hydrogen system components have increased, the noise-generating 
components, such as compressors and the H2 generator, have not changed during design development. 
Noise related to a centralized hydrogen supply system was analyzed in Section C.9 of the SA/DEIS. The 
modifications to the hydrogen system will not result in any noise-related impacts beyond those identified 
in the SA/DEIS.   

2.12.2.3.2 Distributed Hydrogen System 

Delivery of k-bottles to each individual SunCatcher will coincide with and involve the same truck trips 
planned for conducting SunCatcher mirror washing and maintenance activities.  K-bottle refilling or 
replacing activities are expected to occur at a frequency of three times per year. Because the hydrogen 
delivery will not increase onsite traffic volumes and the corresponding generation of vehicle-related 
noise, no new impacts will occur beyond what was estimated for the Project AFC or identified in the 
SA/DEIS. 

2.12.3 Cumulative Impacts 

No additional cumulative noise impacts have been identified as part of this supplemental analysis. 
Cumulative impacts discussed in Section 5.12 of the Project AFC, and Section C.9 of the SA/DEIS are 
applicable to the proposed Project changes.  

2.12.4 Mitigation Measures  

No additional mitigation measures beyond those presented in the Conditions of Certification in Section 
C.9 of the SA/DEIS are applicable to the proposed Project changes.  

2.12.5 LORS Compliance 

The federal, state, and local LORS presented in Section C.9 of the SA/DEIS are applicable to the revised 
Project and no additional federal, state, or local LORS are applicable.  The Project will be consistent with 
all LORS. 
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2.12.6 References 

No additional references beyond those presented in Section 5.12 of the Project AFC were used for this 
supplemental analysis. 
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2.13 VISUAL RESOURCES 

This section presents a discussion of the potential impacts related to visual resources from the 
modifications to the primary Project water supply, the Project boundaries, and to the onsite hydrogen 
system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.13.1 Affected Environment  

The affected environment for visual resources was originally discussed in Section 5.13 of the AFC, 
Section 2.13 of the Supplement to the AFC, submitted in January 2010, and in Section C.13 of the 
SA/DEIS. The affected environment will include two private parcels previously identified as N.A.P. of 
the Project and Project layout with a reduced footprint due to Project boundary modfications. The affected 
environment resulting from the modifications to the onsite hydrogen supply system is unchanged from 
that presented in the AFC, its January 2010 Supplement and the SA/DEIS. 

2.13.2 Environmental Consequences 

The environmental consequences for visual resources during Project construction and operation remain 
unchanged from the AFC section 5.13, Section 2.13 of the Supplement to the AFC submitted in January 
2010, and Section C.13 of the SA/DEIS.   

2.13.2.1 Well #3 Water Supply 

The use of Well #3 as the primary Project water supply is not a significant change with regard to visual 
resource considerations. The well, its attendant features, and the pipeline will not create a significant 
change to the visual environment in the Project area.  The well is a minimal structure and the waterline 
will be underground.  The changed water supply and associated activities will result in minor changes that 
do not create additional construction or operation related impacts to visual resources beyond those 
presented in Section 5.13 of the Project AFC, as supplemented in January 2010, and in Section C.13 of 
the SA/DEIS.  

2.13.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to visual resource 
considerations. The boundary modifications reduce the overall Project area and therefore will not create 
additional construction or operation related impacts to visual resources beyond those presented in Section 
5.13 of the Project AFC, as supplemented in January 2010, and in Section C.13 of the SA/DEIS. 

2.13.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to visual 
resource considerations, regardless of whether the centralized or distributed hydrogen system is utilized. 
The modifications will result in minor changes that do not create additional construction or operation 
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related impacts to visual resources beyond those presented in Section 5.13 of the Project AFC, as 
supplemented in January 2010, and described in Section C.13 of the SA/DEIS. 

2.13.3 Cumulative Impacts 

No additional cumulative impacts to visual resources have been identified as part of this supplemental 
analysis. Cumulative impacts discussed in Section 5.13 of the Project AFC, Section 2.13 of the 
Supplement to the AFC, and Section C.13 of the SA/DEIS are applicable to the proposed Project changes.  

2.13.4 Mitigation Measures  

No additional mitigation measures beyond those presented in the Conditions of Certification in Section 
C.13 of the SA/DEIS are applicable to the proposed Project changes. No additional mitigation measures 
are recommended based on the Project modifications.  

2.13.5 LORS Compliance 

The LORS presented in Section C.13 of the SA/DEIS are applicable to the revised Project and no 
additional federal, state, or local LORS are applicable.  The Project will comply with all LORS. 

2.13.6 References 

No additional references beyond those presented in Section 5.13 of the Project AFC and Section 2.13 of 
the Supplement to the AFC were used for this supplemental analysis. 
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2.14 WASTE MANAGEMENT 

This section presents a discussion of the potential impacts related to waste management from the 
modifications to the primary Project water supply, the Project boundary, and to the onsite hydrogen 
system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.14.1 Affected Environment  

The affected environment for waste management was originally discussed in Section 5.14 of the AFC and 
section 2.14 of the Supplement to the AFC, submitted in January 2010. The affected environment 
resulting from the modifications to the primary Project water supply, the Project boundary, and to the 
onsite hydrogen system is unchanged from that presented in the AFC and its January 2010 Supplement, 
and as characterized in Section C.14 of the SA/DEIS. 

2.14.2 Environmental Consequences 

The environmental consequences for waste management during Project construction and operation remain 
unchanged from the AFC section 5.14 and Section 2.14 of the Supplement to the AFC submitted in 
January 2010, and as described in Section C.14 of the SA/DEIS.   

2.14.2.1 Well #3 Water Supply 

The use of Well #3 as the primary Project water supply is not a significant change with regard to waste 
management considerations. Water from Well #3 will be treated through RO to remove the majority of 
the dissolved solids.  A de-mineralization stage may be required for the mirror washing water and water 
for the hydrogen generator. Wastewater from the RO process will be disposed in evaporation ponds 
located within the Main Services Complex (Figure 2.14-1). Based on the quality of the groundwater from 
Well #3, all demineralized water treatment wastewater salt cake will be disposed at a non-hazardous 
waste disposal facility. All salt cake will be removed and disposed of according to the Construction and 
Operation Waste Management Plans, as required by Conditions WASTE-3 and WASTE-7 in the 
SA/DEIS. The SA/DEIS utilized estimates of waste volume from the Project AFC,  and no additional 
impacts from disposal of the water treatment wastewater salt cake will be associated with use of water 
from Well #3. 

2.14.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to waste management 
considerations. The boundary modifications will result in minor changes that do not create additional 
construction or operation related impacts to waste management beyond those presented in Section 5.14 of 
the Project AFC, as supplemented in January 2010, and as characterized in Section C.14 of the SA/DEIS.   
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2.14.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to waste 
management considerations, regardless of whether the centralized or distributed hydrogen system is 
utilized. The modifications will result in minor changes that do not create additional construction or 
operation related impacts to waste management beyond those presented in Section 5.14 of the Project 
AFC, as supplemented in January 2010, and as described in Section C.14 of the SA/DEIS. 

2.14.3 Cumulative Impacts 

No additional cumulative impacts to waste management have been identified as part of this supplemental 
analysis. Cumulative impacts discussed in Section 5.14 of the Project AFC, Section 2.14 of the 
Supplement to the AFC, and Section C.14 of the SA/DEIS are applicable to the proposed Project changes.  

2.14.4 Mitigation Measures  

The Conditions of Certification presented in Section C.14 of the SA/DEIS are applicable to the proposed 
Project changes. All de-mineralized water treatment wastewater salt cake will be disposed of at a non-
hazardous waste disposal facility according to the Construction and Operation Waste Management Plans, 
as required by Conditions WASTE-3 and WASTE-7 in the SA/DEIS. 

No additional mitigation measures are recommended based on the Project modifications.  

2.14.5 LORS Compliance 

The LORS presented in Section C.14 of the SA/DEIS are applicable to the revised Project and no 
additional federal, state, or local LORS are applicable. The Project will be consistent with all LORS. 

2.14.6 References 

No additional references beyond those presented in Section 5.14 of the Project AFC and Section 2.14 of 
the Supplement to the AFC were used for this supplemental analysis. 
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2.15 HAZARDOUS MATERIALS HANDLING 

This section presents a discussion of the potential impacts related to hazardous materials handling from 
the modifications to the primary Project water supply, the Project boundary, and to the onsite hydrogen 
system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.15.1 Affected Environment  

The affected environment for geologic hazards and resources was originally discussed in Section 5.15 of 
the AFC, Section 2.15 of the Supplement to the AFC, submitted in January 2010, and in Section C.5 of 
the SA/DEIS. The affected environment includes two private parcels previously identified as N.A.P. of 
the Project and a reduced Project layout resulting from modifications to the Project boundary. The 
affected environment resulting from the modifications to the onsite hydrogen supply system is unchanged 
from that presented in the AFC, its January 2010 Supplement, and the SA/DEIS. 

2.15.2 Environmental Consequences 

2.15.2.1 Well #3 Water Supply 

The use of Well #3 as the primary Project water supply is not a significant change with regard to 
hazardous materials handling considerations. Construction of the waterline may include small quantities 
of materials that pose minimal potential for offsite impacts, as discussed in Section C.5 of the SA/DEIS. 
The changed water supply and associated activities will result in minor changes that do not create 
additional construction or operation related impacts to hazardous materials handling beyond those 
presented in Section 5.15 of the Project AFC, as supplemented in January 2010, and as described in 
Section C.5 of the SA/DEIS. 

2.15.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to hazardous materials 
handling considerations. The boundary modifications will result in minor changes that do not create 
additional construction or operation related impacts to hazardous materials handling beyond those 
presented in Section 5.15 of the Project AFC, as supplemented in January 2010, and as described in 
Section C.5 of the SA/DEIS. 

2.15.2.3 Hydrogen System Modifications 

The Applicant described the hydrogen use, supply and storage in the AFC, filed in December 2008. In the 
original design, it was proposed that hydrogen would be supplied to the SunCatchers through a distributed 
system. Each of the SCE, within the SunCatcher unit, would contain 14 cubic feet of hydrogen gas, and 
each SunCatcher unit would be equipped with a 196-scf k-bottle to replenish hydrogen gas lost within the 
gas circuit. K-bottles would be provided by a commercial hydrogen supplier.  Section 4, Alternatives in 
the AFC described an alternative centralized hydrogen system.  
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The Applicant responded to CEC and BLM Data Requests 57-60 in July 2009, updating the hydrogen 
system to include a centralized hydrogen gas supply, storage and distribution system. The system 
included onsite generation of hydrogen through electrolysis and the storage of that hydrogen in a 36,400 
scf steel storage tank. From the storage tank, the hydrogen would be piped to 95 individual compressor 
groups that include a compressor, a high pressure supply tank and a low pressure dump tank used to 
recover hydrogen from non-operational PCUs through a return line. This centralized hydrogen 
distribution system was the system analyzed in the SA/DEIS. 

At this time, the Applicant is evaluating the relative advantages between the centralized hydrogen 
distribution system and a distributed system that utilizes k-bottles on the PCUs of all SunCatchers. This 
supplement describes both systems and provides an environmental assessment of each. The details of both 
the centralized hydrogen system and the distributed system have evolved over time, and this supplement 
to the AFC presents modifications to each system.  

Centralized Hydrogen System Description 

The details of the centralized hydrogen system have been refined as a result of experience from the 
Applicant’s Maricopa Solar Project and as a result of design having progressed to final engineering. The 
maximum amount of hydrogen stored for each SunCatcher would be increased from 3.4 to 11 scf which 
would accommodate two full charges of the PCU. In order to support this increased hydrogen storage at 
each SunCatcher, the high pressure supply tanks and low pressure dump tanks at each compressor group 
would accommodate 29,333 scf and 9,900 scf, respectively. In the July 2009 responses CEC and BLM 
Data Requests 57-60, each high pressure supply tank was anticipated to be 648 scf and each low pressure 
dump tank was also reported to be 648 scf. 

If a centralized hydrogen system is used at the Calico Solar site, the hydrogen gas will be produced 
through electrolysis by two redundant hydrogen generators.  Each proposed hydrogen generator will be 
capable of producing 1,820 scfh. Although the hydrogen generators could run full time if needed to 
supply sufficient amount of hydrogen to the SunCatchers, the generators will be operated at off-peak 
electric hours using grid power and generated hydrogen will be stored onsite.  Hydrogen gas produced by 
the onsite generators will be stored in a steel storage tank. The hydrogen tank, at approximately nine feet 
in diameter by 30 feet long, will be capable of storing approximately two-day supply of hydrogen (i.e., 
approximately 36,400 scf).  

The hydrogen storage tank will distribute hydrogen fuel to 95 individual compressor groups.  Each 
compressor group will be electrically operated and will consist of a compressor and a high pressure 
supply tank with a 29,333 scf capacity, delivering gas at approximately 2,760 psi.  Each compressor 
group will also be equipped with a low pressure dump tank with the same 9,900 scf capacity and used to 
recover hydrogen from non-operational PCUs through a ¼” and ½” stainless steel return line. In this 
option there are no other holding tanks or storage tanks in the compressor groups. Delivery of hydrogen is 
through pipelines. 

Distributed Hydrogen System Description 

If the distributed hydrogen supply system utilizing k-bottles at each SunCatcher PCU is utilized at the 
Calico Solar site, the system will use two redundant hydrogen generators and one steel storage tank 
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located at the Main Services Complex as described in the centralized system.  However, the system would 
not deliver hydrogen through pipelines. In lieu of the distribution equipment, hydrogen will be filled from 
the hydrogen storage tank to each individual SunCatcher through trucks. Each SunCatcher will include an 
82-scf high pressure supply tank, 28-scf low pressure dump tank, and a 489-scf local storage tank. In 
addition, each SunCatcher unit will contain a minimum of 11-scf of hydrogen at 580 psi at all times, 
resulting in a total of around 610-scf of hydrogen in each SunCatcher. 

The k-bottles will be delivered back to each SunCatcher, utilizing the mirror-washing truck trips included 
in the SA/DEIS analysis. Hydrogen refilling and replacement trips are expected occur approximately 
three times per year. Table 2.15-1 presents a summary of differences between each hydrogen supply 
system. 

Table 2.15-1 
Potential Hydrogen Supply Systems 

Feature Centralized Hydrogen 
System 

Distributed Hydrogen 
System  

Storing hydrogen in main 
service complex 

36,400 scf x 1 tank 36,400 scf x 1 tank 

High-pressure supply tank 29,333 scf x 95 compressor 
groups 

82 scf x 34,000 SunCatchers 

Low-pressure supply tank 9,900 scf x 95 compressor 
groups 

28 scf x 34,000 SunCatchers 

Local Storage Tank -- 489 scf x 34,000 SunCatchers 

Single SunCatcher 11 scf 11 scf 

Total amount onsite 4,140,000 scf (23,000 lbs) 20,800,000 scf (116,000 lbs) 

   

Offsite Consequence Analysis 

The Project consists of up to 34,000 SunCatchers and will use hydrogen gas as the working fluid in the 
PCU. Because of the hazardous nature of hydrogen there is a risk that it may cause an offsite consequence 
upon uncontrolled release.  That aspect of the project is presented in this section, and the Project 
conducted an offsite consequence analysis (OCA) based on Federal and State Risk Management 
Programs regulatory criteria.  The criteria for an OCA require a worst-case release scenario be estimated 
to evaluate the potential hazard posed by hydrogen stored at the proposed Project site.   

Accidental Release Process 

The OCA conducted for the Project evaluated uncontrolled worst-case release scenarios, based on the 
conditions recommended in state and federal Risk Management Plan (RMP).  The accidental release 
scenarios from the centralized system evaluated consist of the following: 

 The release and ignition of the entire contents of the hydrogen storage tank; 
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 The release and ignition of the entire contents of one high pressure supply tank in a compressor 
group; 

 The release and ignition of the entire contents of one low pressure dump tank in a compressor 
group; and  

 The release and ignition of the maximum potential quantity of hydrogen found at the Project Site. 

And the accidental release scenarios evaluated for the distributed system consist of the following:  

 The release and ignition of the entire contents of the hydrogen storage tank;  

 The release and ignition of a single SunCatcher unit; and 

 The release and ignition of the maximum potential quantity of hydrogen found at the Project Site. 

It is important to note that the OCAs for the Project provide conservative evaluations for accidental 
hydrogen releases.  The OCAs were performed following the methodology provided in the RMP guidance 
(U.S. EPA 1999) and evaluated the total impact from a vapor cloud explosions generated from each 
release scenario.  The following section provides further details of the vapor cloud explosion events 
examined for the worst case scenario event.   

Worst Case Scenario – Vapor Cloud Explosion 

Based on RMP guidance criteria (U.S. EPA 1999), the worst case scenario for a flammable substance 
such as hydrogen consists of a vapor cloud explosion (where the total quantity of hydrogen released is 
assumed to form a vapor cloud). The following characteristics of a vapor cloud explosion are assumed for 
the OCA. 

 The entire hydrogen content is assumed to participate in the formation of a vapor cloud.   

 Ten percent of the flammable vapors in the cloud will participate in the explosion.   

The impact for this worst case scenario vapor cloud explosion is then measured by the distance from the 
source of the explosion to a 1 psi overpressure level.   

The evaluation of a worst case scenario for a flammable substance presents the effects of the blast from a 
vapor cloud explosion as the most significant hazard from an accidental hydrogen release.  The 1.0 psi 
overpressurization endpoint selected by the U.S. Environmental Protection Agency (EPA) provides an 
impact that may cause partial demolition of houses and can result in serious injuries to any population 
present within the area of impact. 

Although a vapor cloud explosion presents the greatest potential impact from an accidental hydrogen 
release, its probability of occurrence is remote based on historical data.  The release and scenario 
characteristics required to achieve a worst case scenario vapor cloud explosion are unlikely to present 
themselves.  Figure 2.15-1 shows the necessary sequence of events for a vapor cloud explosion to occur. 
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Figure 2.15-1 
Hydrogen Gas Release Sequence 

 

Hydrogen Release and Ignition Sequence of Events 

When hydrogen is released into the ambient conditions, the hydrogen gas will expand rapidly by a factor 
of up to 845 times in volume as it warms to ambient temperature (Airproducts 2007).  It is then mixed 
with air and forms a combustible gas cloud.  The dispersion of the cloud is affected by wind speed and 
direction and can be influenced by atmospheric turbulence and nearby structures. 

Since its minimum ignition energy in air at atmospheric pressure is about 0.2 millijoule (mJ) (Hattwig and 
Steen 2004), hydrogen gas is easily ignited by any ignition sources or even friction and static discharges.  
The ignition is considered to be occurring almost spontaneously as the gas disperses in a plume.  The 
flame will propagate through deflagration at subsonic speed relative to the unburned gas.  Typical flame 
speeds (i.e., relative to a stationary observer) are from the order of 1 to 1000 meter per second (m/s) 
(GexCon 2003). Although the hydrogen cloud is colorless, water vapor clouds will form as a product of 
the combustion to indicate the rough contour of the flammable hydrogen clouds.  A detonation (i.e., a 
supersonic combustion wave) can occur if the hydrogen and air mixture is within its explosion range and 
an appropriate ignition source is available.  This does not occur in unconfined space unless high 
explosives or very strong shockwaves are present. 

At the Project Site, hydrogen storage tanks are situated in an open area, the flame from an ignited release 
will propagate through a flammable hydrogen-air cloud and will burn within seconds.  Flame acceleration 
will not occur unless the hydrogen cloud flows into a confined space, where the increasing temperature 
expands the gas and generates a turbulent flow of unburned gas.  Under a confined space release situation, 
the unburned gas will increase the burning rate and cause high explosion pressures and eventually a 
detonation. 

Historical Data Analysis 

In order to properly evaluate the consequences of a potential hydrogen explosion at the Project Site, 
historical accident records of similar hydrogen storage systems are analyzed in this section.  H2 Incidents 
is an online database, supported by the United States Department of Energy (U.S. DOE), which serves as 
a voluntary reporting tool for all accidents involving hydrogen or hydrogen-related technologies.  It is 
used as the primary sources of records as discussed below (U.S. DOE 2009). 

There have been 140 hydrogen accidents reported between 1972 to the present time or an average of 
approximately 3.8 accidents per year.  Of the 140 hydrogen-related accidents, 23 were studied, which is 
the focus of this study as a worst case scenario. 
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URS (URS Corporation) has reviewed the 23 accidents and found that there are several hazards that are 
commonly associated with hydrogen accidents, ranging from respiratory ailment, component failure, 
ignition, and burning.  Although a combination of hazards occurs in most instances, the typical release is 
attributed to leakage caused by defective seals or gaskets, valve misalignment, or failures of flanges or 
other equipment.  According to the H2 Incidents database, 78 percent of the accidents released an 
uncertain amount of hydrogen into the atmosphere, while 56 percent of those releases sparked an ignition.  
The causes of these accidental releases are categorized in Figure 2.15-2 below. 

Figure 2.15-2 
Contributing Causes of Hydrogen Release Accidents 
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It is found that 47 percent of these accidents are caused by equipment failure, such as valve malfunction 
and storage tank leakage.  Human errors, mainly transportation accidents caused by drivers, constituted 
for 35 percent of the overall accident causes.  It should be noted that most of these accidents can be 
prevented with better standard operating procedure protocols and operation awareness and training. 

Offsite Consequence Analysis 

The OCA evaluation conducted for the various scenarios was performed through two methods: (1) EPA 
approved modeling program RMP*COMP; and (2) EPA RMP OCA Guidance (EPA 1999a, 1999b, 
1999c) documents.  Results from the two methods were compared to check for accuracy of the 
calculations The OCA evaluations for each scenario were conducted based on worst case scenario criteria, 
defined as a vapor cloud explosion event from each release.  As mentioned earlier, the accidental release 
scenarios for the centralized system evaluated consist of:  (1) the release and ignition of the entire 
contents of the hydrogen storage tank, (2) the release and ignition of the entire contents of one high 
pressure supply tank in a single compressor group, (3) the release and ignition of the entire contents of 
one low pressure dump tank in a single compressor group, (4) the release and ignition of the maximum 
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potential quantity of hydrogen found at the Project Site. And the accidental release scenarios for the 
distributed system evaluated consist of:  (1) the release and ignition of the entire contents of the hydrogen 
storage tank, (2) the release and ignition of a single SunCatcher unit, (3) the release and ignition of the 
maximum potential quantity of hydrogen found at the Project Site. Further details regarding each scenario 
and its OCA evaluation are provided within the following subsections. 

Release Scenarios 

The accidental release scenarios below were considered in the analysis of the off-site consequence.  The 
scenarios were evaluated based on EPA’s RMP worst case scenario criteria discussed above. 

(1) Centralized System 

Scenario 1:  The content of the 36,400 scf hydrogen storage tank (approximately 204 pounds) at the 
Project Site is instantaneously released into the atmosphere.  The released hydrogen forms a vapor cloud 
and 10 percent of the flammable vapor in the cloud participates in the explosion.  

Scenario 2:  The hydrogen content of one high pressure supply tank (approximately 164 pounds) is 
instantaneously released into the atmosphere.  The released hydrogen forms a vapor cloud and 10 percent 
of the flammable vapor in the cloud participates in the explosion. 

Scenario 3:  The hydrogen content of one low pressure dump tank (approximately 55 pounds) is 
instantaneously released into the atmosphere.  The released hydrogen forms a vapor cloud and 10 percent 
of the flammable vapor in the cloud participates in the explosion. 

Scenario 4:  The maximum hydrogen quantity at the Project Site, i.e. the hydrogen storage tank, 
compressor groups, and surge tank groups, (approximately 23,000 pounds) is instantaneously released 
into the atmosphere.  All of the released hydrogen forms a single vapor cloud and 10 percent of the 
flammable vapor in the cloud participates in the explosion. 

(2) Distributed System 

Scenario 1:  The content of the 36,400 scf hydrogen storage tank (approximately 204 pounds) at the 
Master Service Center is instantaneously released into the atmosphere.  The released hydrogen forms a 
vapor cloud and 10 percent of the flammable vapor in the cloud participates in the explosion.  

Scenario 2:  The content of one single SunCatcher with all tanks connecting to it (approximately 3.4 
pounds) is instantaneously released into the atmosphere. The released hydrogen forms a vapor cloud and 
10 percent of the flammable vapor in the cloud participates in the explosion. 

Scenario 3:   The maximum hydrogen quantity at the Project Site, i.e. the hydrogen storage tank, and all 
SunCatchers (approximately 116,000 pounds) is instantaneously released into the atmosphere.  All of the 
released hydrogen forms a single vapor cloud and 10 percent of the flammable vapor in the cloud 
participates in the explosion. 



SECTIONTWO Environmental Information 

 W:\27658189\40011-a-r.doc\14-May-10\SDG     2-48 

As previously presented, the worst case scenario evaluations performed for each hypothetical scenario 
were applied to produce conservative results.  Each of the scenarios provided above is unrealistic, due to 
their extremely low probability of occurrence.  However, the evaluation of these scenarios under worst 
case criteria was performed by the Project to determine the furthest extent of impact from a release and 
ignition of hydrogen at the Project Site. 

Methodology of Modeling 

Two methods were used to evaluate the impact distances for the scenarios described above. 

(1) RMP* COMP 

RMP* COMP is an EPA recommended risk management program developed by the Office of Response 
and Restoration, National Ocean Service, National Oceanic and Atmospheric Administration (NOAA), 
and the EPA Office of Emergency Management. Based on the total release amount, the program models 
the potential impact from an accidental release by estimating the distance to endpoint according to EPA's 
recommended procedures in the offsite consequence analysis--both worst-case and alternative scenarios. 
By inputting the release amount and selecting the modeling scenario, the program will complete the 
calculation based on OCA Guidance and automatically generate the endpoint distance to 1.0 psi 
overpressure. 

(2) RMP OCA Guidance 

In the RMP OCA Guidance, the total quantity of hydrogen is assumed to form a vapor cloud.  The entire 
cloud is assumed to be within the flammability limits, and the cloud is assumed to explode.  Ten percent 
of the flammable vapor in the cloud is assumed to participate in the explosion.  The effect is measured as 
the distance to the 1.0 psi overpressure level.  This is determined using the following equation: 

3/1

1.00081.0 









CTNT

Cf
f H

H
WD  

Where: 
D = distance to overpressure of 1 psi (miles) 
Wf = weight of flammable substance (pounds) 
HCf = heat of combustion of flammable substance (kjoules/kilogram) 
HCTNT = heat of combustion of trinitrotoluene (4,600 kjoules/kilogram) 



SECTIONTWO Environmental Information 

 W:\27658189\40011-a-r.doc\14-May-10\SDG     2-49 

Evaluation Parameters 

A vapor cloud explosion is used to model the hazard of explosion from a hydrogen release event.  The 
following section explains the parameters used for each effect evaluation. Table 2.15-2 presents the 
parameters used, while Table 2.15-3 shows the scenarios used in the analysis. 

Table 2.15-2 
Chemical Physical Parameters 

Chemical 
Hc(1) 

(kjoules/kilogram) 
Density(2) 

(lb/scf) 
References 

Hydrogen 119,950 0.0056 1, 2 

Sources:  1 - EPA Risk Management Plan Off-site Consequence Analysis Guidance Exhibit C-2, Appendix C, 1999 
                2   Perry’s Chemical Engineering Handbook 6th Edition, 1984. 
Note: 
Hc  =  Heat of Combustion 
Density of hydrogen at standard conditions (i.e. 60F, 14.696 psia) 
 

Table 2.15-3 
Scenario Definitions 

Scenario Source of Release 
Approximate Volume 

(scf) 
Total Mass 

(lbs) 

Centralized System 

1 Hydrogen Storage Tank 36,400 204 

2 High Pressure Gas Tank  29,333 164 

3 Low Pressure Dump Tank  9,900 55 

4 Maximum Amount of Hydrogen 4,140,000 23,000 

Distributed System 

1 Hydrogen Storage Tank 36,400 204 

2 Single SunCatcher (3k bottle) 610 3.4 

3 Maximum Amount of Hydrogen 20,800,000 116,000 
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Analysis Results 

The off-site consequence results are summarized in Table 2.15-4. Results as shown in Table 2.15-4 are 
comparable. 

Table 2.15-4 
Explosion Distance to Endpoint (overpressure of 1.0 psi) 

Scenario Volume  
(scf) 

Weight  
(lbs) 

Modeling Endpoint 
Distance  
(miles) 

Calculated 
Endpoint 
Distance 
(miles) 

% Difference 
between 
methods 

Centralized System 

1 36,400 204 0.07 0.07 0 

2 29,333 164 0.06 0.06 0 

3 9,900 55 0.04 0.04 0 

4 4,140,000 23,000 0.30 0.32 6 

Distributed System 

1 36,400 204 0.07 0.07 0 

2 610 3.4 0.01 0.01 0 

3 20,800,000 116,000 0.50 0.54 7 

Note: 
lbs = pounds  
scf  =  standard cubic feet 
 

Conclusion 

OCAs were performed using the EPA approved RMP*Comp modeling program and confirmed through 
RMP OCA Guidance calculations.  The purpose of conducting these OCAs was to evaluate any potential 
offsite hazards that may occur from the storage and use of hydrogen at the Project Site.  As described 
above, four separate accident scenarios were evaluated using worst-case scenario criteria.  The distances 
from the point of release to each respective scenario endpoint are provided in Table 2.15-4. 

As shown in Table 2.15-4, based on the OCA modeling, the maximum potential extent of impact in the 
event of a worst-case release from the largest vessel (hydrogen storage tank), as defined by the RMP 
OCA Guidance, would be equivalent to 0.07 mile.  However, in the event of the worst case scenario 
induced from cumulative releases at the site, the maximum impacted distances are 0.35 mile for 
centralized system and 0.44 mile for distributed system.  These distances are derived from an unrealistic 
hypothetical situation where all potential hydrogen present at the Project Site participates in a vapor cloud 
explosion.   

Results from the OCA modeling demonstrated that an accidental release of hydrogen, under conservative 
worst-case scenario conditions, will not impact the public or environmental receptors in the vicinity of the 
site.  From the evaluation of the four release scenarios explained above, the impact distance from the 
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point of release to each respective scenario endpoint is estimated to range from 0.04 to 0.35 mile for 
centralized system or range from 0.01 to 0.44 mile for distributed system. Based on the location of the 
Project Site, the major portion of the impact derived from any of the analyzed scenarios shall not affect 
any sensitive receptors in the event of such a release at the Project Site.  Additionally, the Project will 
provide fire protection measures to mitigate the impact from an accidental hydrogen release further 
reducing the overall area of impact.   

2.15.3 Cumulative Impacts 

No additional cumulative impacts to hazardous materials handling have been identified as part of this 
supplemental analysis. Cumulative impacts discussed in Section 5.15 of the Project AFC, Section 2.15 of 
the Supplement to the AFC, and Section C.5 of the SA/DEIS are applicable to the proposed Project 
changes.  

2.15.4 Mitigation Measures  

Condition for Certification HAZ-2 in Section C.5 of the SA/DEIS includes a RMP for hydrogen storage, 
per the requirements of the California Accidental Release Prevention Program. No additional mitigation 
measures are recommended based on the Project modifications.  

2.15.5 LORS Compliance 

The LORS presented in Section C.5 of the SA/DEIS are applicable to the revised Project.   

The maximum amount of hydrogen that could be stored onsite is estimated to be 23,000 pounds for 
centralized system, and 116,000 pounds for distributed system.  Hydrogen is identified as a hazardous 
substance by both the California Accidental Release Prevention Program (CalARP) [19 CCR 2735 et 
seq.] and the federal Chemical Accident Prevention Provisions [40 CFR 68], based on its flammable 
characteristics.  The regulatory requirements for the storage of hydrogen at the site are presented in Table 
2.15-5 below: 

Table 2.15-5 
Regulatory Program Applicability 

Hazardous Chemical 

Federal RMP 
Threshold 

(lbs) 

State 
CalARP 

Threshold 
(lbs) Regulatory Program Applicability 

Hydrogen 10,000 10,000 
Both systems will be subject to both state CalARP 
and federal RMP program enforcement. 

Notes: 
CalARP = California Accidental Release Prevention 
CFR = Code of Federal Regulations  
lbs = pounds 
RMP = Risk Management Plan 
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As shown in Table 2.15-5, due to the maximum amount of hydrogen expected to be present at the Project 
Site, the Project will be subject to either state or federal requirements for the hydrogen storage. Condition 
of Certification HAZ-2 requires the Applicant to prepare an RMP to comply with regulatory 
requirements. The Project will comply with all LORS. 

2.15.6 References 

GexCon. Gas Explosion Handbook. 2003, Sweden. http://www.gexcon.com/ (Accessed on June 3, 
2009.) 

Hattwig, Martin and Steen, Henrikus. Handbook of Explosion Prevention and Protection. 2004 

U.S. Department of Energy, Pacific Northwest National Laboratory. H2 Incidents. http://h2incidents.org/  
(Accessed on June 3, 2009.) 

U.S. Environmental Protection Agency Risk Management Program Guidance for Offsite Consequence 
Analysis Guidance (April 1999) 
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2.16 PUBLIC HEALTH AND SAFETY 

This section presents a discussion of the potential impacts related to public health and safety from the 
modifications to the primary Project water supply, the Project boundary, and to the onsite hydrogen 
system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.16.1 Affected Environment  

The affected environment for public health and safety was discussed in Section 5.16 of the AFC, Section 
2.16 of the Supplement to the AFC, submitted in January 2010, and in Section C.6 of the SA/DEIS. The 
affected environment resulting from the modifications to the primary Project water supply, the Project 
boundary, and to the onsite hydrogen system is unchanged from that presented in the AFC, its January 
2010 Supplement and the SA/DEIS. 

2.16.2 Environmental Consequences 

The environmental consequences for public health and safety during Project construction and operation 
remain unchanged from the AFC section 5.16, Section 2.16 of the Supplement to the AFC submitted in 
January 2010, and Section C.6 of the SA/DEIS.   

2.16.2.1 Well #3 Water Supply 

The use of Well #3 as the primary Project water supply is not a significant change with regard to public 
health and safety considerations. The changed water supply and associated activities will result in minor 
changes that do not create additional construction or operation related impacts to public health and safety 
beyond those presented in Section 5.16 of the Project AFC, as supplemented in January 2010, and as 
described in Section C.6 of the SA/DEIS. 

2.16.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to public health and safety 
considerations. The boundary modifications will result in minor changes that do not create additional 
construction or operation related impacts to public health and safety beyond those presented in Section 
5.16 of the Project AFC, as supplemented in January 2010, and as described in Section C.6 of the 
SA/DEIS. 

2.16.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to public health 
and safety considerations, regardless of whether the centralized or distributed hydrogen system is utilized. 
As described in Section 2.15 of this document, the accidental, worst-case hydrogen release scenario 
would not impact public receptors in the vicinity of the Project. The modifications will result in minor 
changes that do not create additional construction or operation related impacts to public health and safety 



SECTIONTWO Environmental Information 

 W:\27658189\40011-a-r.doc\14-May-10\SDG     2-54 

beyond those presented in Section 5.16 of the Project AFC, as supplemented in January 2010, and as 
described in Section C.6 of the SA/DEIS. 

2.16.3 Cumulative Impacts 

No additional cumulative impacts to public health and safety have been identified as part of this 
supplemental analysis. Cumulative impacts discussed in Section 5.16 of the Project AFC, Section 2.16 of 
the Supplement to the AFC, and Section C.6 of the SA/DEIS are applicable to the proposed Project 
changes.  

2.16.4 Mitigation Measures  

No additional mitigation measures beyond those presented in the Conditions of Certification in Section 
C.6 of the SA/DEIS are applicable to the proposed Project changes.  

2.16.5 LORS Compliance 

The LORS presented in Section C.6 of the SA/DEIS are applicable to the revised Project and no 
additional federal, state, or local LORS are applicable. The Project will be consistent with all LORS. 

2.16.6 References 

No additional references beyond those presented in Section 5.16 of the Project AFC and Section 2.16 of 
the Supplement to the AFC were used for this supplemental analysis. 
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2.17 WORKER SAFETY 

This section presents a discussion of the potential impacts related to worker safety from the modifications 
to the primary Project water supply, the Project boundary, and to the onsite hydrogen system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.17.1 Affected Environment  

The affected environment for worker safety was originally discussed in Section 5.17 of the AFC, Section 
2.17 of the Supplement to the AFC, submitted in January 2010, and Section C.15 of the SA/DEIS. The 
affected environment resulting from the modifications to the primary Project water supply, the Project 
boundary, and to the onsite hydrogen system is unchanged from that presented in the AFC, its January 
2010 Supplement and the SA/DEIS. 

2.17.2 Environmental Consequences 

The environmental consequences for worker safety during Project construction and operation remain 
unchanged from the AFC section 5.17, Section 2.17 of the Supplement to the AFC submitted in January 
2010, and Section C.15 of the SA/DEIS.   

2.17.2.1 Well #3 Water Supply 

The use of Well #3 as the primary Project water supply is not a significant change with regard to worker 
safety considerations. The changed water supply and associated activities will result in minor changes that 
do not create additional construction or operation related impacts to worker safety beyond those presented 
in Section 5.17 of the Project AFC, as supplemented in January 2010, and as described in Section C.15 of 
the SA/DEIS. 

2.17.2.2 Project Boundary Modifications 

The modifications to Project boundary are not significant changes with regard to worker safety 
considerations. The boundary modifications will result in minor changes that do not create additional 
construction or operation related impacts to worker safety beyond those presented in Section 5.17 of the 
Project AFC, as supplemented in January 2010, and as described in Section C.15 of the SA/DEIS. 

2.17.2.3 Hydrogen System Modifications 

The modifications to the onsite hydrogen system are not significant changes with regard to worker safety 
considerations, regardless of whether the centralized or distributed hydrogen system is utilized. Worker 
safety considerations under the centralized system were analyzed in the SA/DEIS and worker safety 
considerations associated with use, and refilling of k-bottles was discussed in the Project AFC. The 
modifications will result in minor changes that do not create additional construction or operation related 
impacts to worker safety beyond those presented in Section 5.17 of the Project AFC, as supplemented in 
January 2010, and as described in Section C.15 of the SA/DEIS. 
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2.17.3 Cumulative Impacts 

No additional cumulative impacts to worker safety have been identified as part of this supplemental 
analysis. Cumulative impacts discussed in Section 5.17 of the Project AFC, Section 2.17 of the 
Supplement to the AFC, and Section C.15 of the SA/DEIS are applicable to the proposed Project changes.  

2.17.4 Mitigation Measures  

No additional mitigation measures beyond those presented in the Conditions of Certification in Section 
C.15 of the SA/DEIS are applicable to the proposed Project changes. No additional mitigation measures 
are recommended based on the Project modifications.  

2.17.5 LORS Compliance 

The LORS presented in Section C.15 of the SA/DEIS are applicable to the revised Project and no 
additional federal, state, or local LORS are applicable. The Project will be consistent with all LORS. 

2.17.6 References 

No additional references beyond those presented in Section 5.17 of the Project AFC and Section 2.17 of 
the Supplement to the AFC were used for this supplemental analysis. 
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2.18 CUMULATIVE IMPACTS 

This section presents a discussion of the potential cumulative impacts related from the modifications to 
the primary Project water supply, the Project boundaries, and to the onsite hydrogen system.  

The discussion below includes the affected environment, environmental consequences, cumulative 
impacts, mitigation measures, and applicable LORS. 

2.18.1 Affected Environment  

The affected environment for Cumulative Impacts was originally discussed in Section 5.18 of the AFC, 
Section 2.18 of the Supplement to the AFC, submitted in January 2010, and in the SA/DEIS. The affected 
environment resulting from the modifications to the primary Project water supply, the Project boundary, 
and to the onsite hydrogen system is unchanged from that presented in the AFC, its January 2010 
Supplement and the SA/DEIS. 

2.18.2 Environmental Consequences 

The modifications to Project boundary are not significant changes with regard to cumulative impacts. The 
project modifications do not create additional construction or operation related cumulative impacts 
beyond those presented in Section 5.18 of the Project AFC, as supplemented in January 2010, and as 
described in the SA/DEIS. 

2.18.3 Mitigation Measures  

No additional mitigation measures for cumulative impacts beyond those presented in the Conditions of 
Certification in the SA/DEIS are applicable to the proposed Project changes.  

2.18.4 LORS Compliance 

The LORS presented in the SA/DEIS are applicable to the revised Project and no federal, state, or local 
additional LORS are applicable. The Project will be consistent with all LORS. 

2.18.5 References 

No additional references beyond those presented in Section 5.18 of the Project AFC and Section 2.18 of 
the Supplement to the AFC were used for this supplemental analysis. 
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SECTION 1 INTRODUCTION 

This report summarizes the results of a groundwater exploration program  conducted by Tessera Solar 
North America, Inc. (Tessera Solar, Applicant) through drilling test borings and installing two test wells 
on private land and land owned by the Applicant surrounded by the Calico Solar site in San Bernardino 
County, California.  The Calico Solar site (Project) is located about 16 miles west of Ludlow, California 
north of Interstate Highway 40 (I-40; see Figure 1). Tessera Solar is currently permitting the site for 
development as a solar-powered electrical generation station. The investigation was performed to evaluate 
the potential for groundwater to serve as a water supply for construction and operation of the facility. 

1.1 PROJECT DESCRIPTION 

The Calico Solar Project includes the construction, operation, maintenance, and decommissioning of up to 
850 megawatts (MW) of capacity by a solar power generating facility and its ancillary systems in two 
phases (the first phase would be developed for 275MW and the second for 575MW).  The Project will 
consist of approximately 34,000 SunCatchers.  The project layout is shown on Figure 2. Construction is 
tentatively scheduled to occur over an approximate three-year period beginning in 2010 through 2012 for 
Phase 1 and a two-year period between 2013 and 2015 for Phase 2, assuming Southern California Edison 
(SCE) completes the full transmission build-out necessary for Phase 2 by December 31, 2013. 

Approval of the Project ROW Grant Application (Form 299, Applications CACA 49539 and 49537) will 
result in the issuance of a ROW Grant Permit for use of federal lands administered by the BLM.  The 
Project would require an amendment to the 1980 California Desert Conservation Area (CDCA) Plan. 

An on-site substation (i.e., Calico Solar Substation [approximately 15 acres]) will be constructed to 
deliver the electrical power generated by the Project to the SCE Pisgah Substation (Figure 2).  
Approximately twelve to fifteen 220-kilovolt (kV) transmission line structures (90 to 110 feet tall) will be 
required to make the interconnection from the Calico Solar to the SCE Pisgah Substation.  Each of these 
structures will be constructed within the Project site. 

The Project will include a centrally located Main Services Complex (37.6 acres) that includes three 
SunCatcher assembly buildings, administrative offices, operations control room, maintenance facilities, 
and a water treatment complex including a water treatment structure, raw water storage tank, 
demineralized water storage tank, basins, and potable water tank. A 15-acre temporary construction 
laydown area will be developed adjacent to the Main Services Complex.  

Tessera Solar’s Supplemental Filing dated January 2010 had proposed that water for the Project would be 
supplied by groundwater from a well located within the Cadiz basin and brought onsite by rail.  However, 
the favorable results of the groundwater exploratory program demonstrate that groundwater is a viable 
water source for the Project, and water supplied by the well in the Cadiz basin will not be needed as a 
primary supply. The well that has been installed and tested as part of this investigation (Well #3) will 
serve as primary water supply.  

The expected average water consumption for the Project during construction is approximately 136 acre-
feet per year (afy), and the maximum expected extraction during construction is 12.4 acre-feet (af) per 
month (93 gallons per minute [gpm]).  Estimated monthly groundwater extraction required during the 
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construction phases of the Project are summarized in Table 1. The operational water needs (inclusive of 
mirror cleaning, dust control, and potable water usage) once the 275-MW plant is constructed will be 6.5 
afy, and once the 850-MW plant is operational, water use for normal operations will be approximately 20 
afy.  

Based on groundwater quality information collected during this investigation, it will require treatment to 
meet facility operations requirements.  The water will be treated by a reverse osmosis system to remove 
the majority of the dissolved solids.  A demineralization stage may be required for mirror washing water 
and the hydrogen generator.  To prevent bacterial growth in the raw water storage tank at the facility, 
chlorine will be added.  Waste water generated as a result of treatment will be discharged to evaporation 
ponds located at the Main Services Complex.  The size of the evaporation ponds is currently estimated to 
be approximately 0.5 acres. The approximate location of the evaporation ponds are shown on Figure 2. 
Sanitary waste water will be discharged to a septic tank and leachfield system located adjacent to the 
Main Services Complex. 

1.2 PURPOSE AND SCOPE 

The purpose of this investigation was to evaluate the feasibility of the aquifer underlying the site to serve 
as a viable water supply for this Project and evaluate the potential effects of pumping this resource on 
water quality, other potential users of groundwater in the basin and the environment.  Results of the study 
will also be used to support the design of a proposed water treatment facility.  The scope of work 
developed for this investigation included the following tasks: 

 Mobilizing for the field program; 

 Drilling, logging, installing, and sampling the test wells; 

 Submitting groundwater samples for chemical analyses; 

 Conducting chemical analyses; 

 Conducting aquifer testing; 

 Analyzing the aquifer testing data to estimate the aquifer properties, estimating the production 
rate (yield) of the well and evaluating the potential effects of pumping on water quality and other 
possible water users; and 

 Preparing this report summarizing the field procedures, and analytical and aquifer testing results 
in support of using the well as a back-up water supply. 

URS provided limited technical assistance to Tessera Solar during execution of the drilling program for 
the two initial test borings (Well #1 and Well #2) completed by its contractor. URS was retained by 
Tessera Solar to complete aquifer testing and groundwater sampling for the wells completed by its 
contractor. Tessera Solar retained URS to provide technical and field oversight of the drilling of a third 
test boring and completion of that boring as a test well (Well #3). URS also conducted groundwater 
sampling and analyses related to Well #1 and Well #3. Based on a geophysical log, the second test boring 
(Well#2) was not converted to a test well. 
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SECTION 2 GEOLOGIC AND HYDROGEOLOGIC SETTING 

URS conducted a hydrogeological data review for the site vicinity. Information related to local geology 
and hydrogeology is presented in this section. 

2.1 GEOLOGIC SETTING 

The site is located in the western Mojave Desert on the southwestern flank of an alluvial fan emanating 
from the Cady Mountains, which form the northern and eastern boundary of a topographic basin.  The 
southern portion of the site is located near the floor of the basin; south of the site, the ground surface 
slopes up gradually toward Pisgah Crater. The site area is bound on the west by low volcanic mountains 
and Troy Dry Lake. The geology in the vicinity of the site is shown on Figure 3 (URS, 2008b).  
Elevations across the site range from approximately 2,800 feet above mean sea level (msl) near the apex 
of the alluvial fans near the northeastern corner of the site to approximately 1,820 feet msl within the 
wash near the southwestern corner of the site (URS, 2008a). 

The site is mapped as primarily underlain by Holocene- and Pleistocene-age alluvial and fan deposits. The 
alluvial deposits shed from the adjacent ranges are composed of silty sand and gravel with localized 
gravel and cobble channels. The percentage and size of cobbles, and possibly boulders, are likely to 
increase toward the fan apexes in proximity to the Cady Mountains.  Within the southeast portion of the 
site, the sandy alluvial deposits may be interlayered with basalt flows from Pisgah Crater (See Figures 3 
and 4).  Clayey lake deposits associated with Troy Lake also extend onto the southwest corner of the site 
from the west.  Figure 3 (mapping by Dibblee and Bassett, 1963) shows the clayey deposits (Qc) 
terminating west of the site.  However, preliminary on-site geologic mapping indicates that these lake 
deposits (Qlc) extend significantly into the southwest portion of the site.  A U.S. Geological Survey 
(USGS) report (Madsen, 1970) describes three cores drilled to a depth of approximately 1,600 feet in 
Tertiary lacustrine deposits that consist of mudstone, tuffs and evaporite deposits that include borate salts 
in the vicinity of Hector. The mountains to the north, west and east of the site are primarily volcanic in 
origin; some volcanic rock outcrops are present in the northeastern portion of the site (URS, 2008b).  
These volcanic rocks lie non-conformably on older granitic rocks that form the core of the Cady 
Mountains.  These volcanics and granitics served as the source of the Tertiary-age fanglomerates that are 
present in the subsurface. 

The Pisgah Fault has been mapped on the eastern flank of the mountains west of the site; groundwater 
implications of this fault are discussed in the following section.  Traces of the Lavic Lake Faults are 
present within the site boundary.  These faults likely extend into the Cady Mountains to the north; 
however, they have not been mapped in detail north of I-40.  The approximate locations of the faults are 
shown on Figures 3 and 4. 

2.2 HYDROGEOLOGIC SETTING 

The site is located within two different hydrologic regions, depending on whether surface water or 
groundwater is being considered. With respect to surface water, the site is located in the Troy Valley 
Hydrologic Subarea of the Newberry Springs Hydrologic Area of the Mojave Hydrologic Unit of the 
Lahontan Hydrologic Region. For groundwater, the site was previously within the Troy Valley 
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Groundwater Basin, however, a reclassification places the site within the Lavic Valley Groundwater 
Basin, part of the Colorado River Hydrologic Region located to the south.  The Troy Valley basin was 
incorporated into Lower Mojave River Valley Groundwater Basin to the west, now divided from the 
Lavic Valley basin by the Pisgah fault.  The Lavic Valley and surrounding basins are shown on Figure 5. 

The Lavic Valley Groundwater Basin is approximately 159 square miles and is bounded by non-water 
bearing rocks of the Cady Mountains on the north and east, the Bullion Mountains on the south and east, 
the Lava Bed Mountains on the southwest, and the Pisgah Fault on the west.  The opinion that the Pisgah 
fault is a groundwater flow barrier is based on a geologic map prepared by Rogers in 1967, as well as 
more recent data indicating that water levels are deeper to the east of the Pisgah and parallel faults (DWR, 
2004b).  The division of the Lavic Valley basin from the Broadwell Valley basin to the east is not well 
documented; the mountains may only provide a partial groundwater barrier, depending on the depth of the 
alluvium in the valley.  The southern part of the Lavic Valley basin lies within the Twenty-nine Palms 
Marine Corps Base (DWR, 2004a).  Groundwater east of the Pisgah Fault flows easterly toward the 
Colorado River Basin (URS, 2008a). 

Parts of the eastern and northern boundaries of the Lavic Valley basin are drainage divides for surface 
water flow.  In the northern part of the basin, surface drainage is to the southwest toward Hector Siding 
(immediately north of the railroad tracks at Hector Road), and in the southern part drainage is toward 
Lavic Dry Lake (DWR, 2004a).  Surface water flow in the site area comes from the Cady Mountains on 
the north and east, as well as the Pisgah Crater area on the south.  Typically, surface water infiltrates the 
ground in washes on the alluvial fans and in the valley.  During high flows, surface water runoff across 
the site and from the surrounding hills generally flows southwesterly toward Troy Lake (URS, 2008a). 

DWR Bulletin No. 118 indicates that groundwater in the Lavic Valley basin is present in Quaternary 
alluvial and lacustrine deposits.  However, the results of this investigation and review of the stratigraphy 
mapped and described by Dibblee and Bassett (1963) for the vicinity indicates that the groundwater 
encountered in Well #3 is probably derived from older Tertiary-age deposits present beneath the 
Quaternary deposits noted in Bulletin No. 118. These Tertiary-age deposits include sandstones, 
claystones, fanglomerates derived from granite and volcanics that are currently exposed in the Cady 
Mountains, and volcanics.  Based on the geophysical logs and observations during drilling, there appears 
to be a coarser, more permeable interval of strata from approximately 550 to 800 feet bgs, and another 
from approximately 1,050 to 1,150 feet bgs. The representative thickness of these more permeable strata 
that represent the aquifer from which water will be extracted for the Project is approximately 350 feet.  
Because there are no records of other wells or borings drilled to this depth in the basin, the areal extent of 
the aquifer is not known. 

The principal recharge in the Lavic Valley basin is derived from percolation of runoff.  Subsurface flow 
from adjoining basins may also contribute to recharge.  Natural recharge into the basin is estimated to be 
about 300 afy and the storage capacity of the aquifer has been estimated to be approximately 270,000 
acre-feet (af). However, little data exists to confirm these estimated values appearing in Bulletin No. 118.  

2.3 EXISTING WELL INFORMATION 

Two inactive groundwater wells are present within the immediate site vicinity: one is in the central 
portion of the site in an area of private land and the other (the “Crow Nest Well”) is about 1.5 miles north 
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of the westernmost point of the project.  Both wells are shown on Figure 3.  According to the BLM, the 
Crow Nest Well is approximately 170 feet deep and historically used to support the grazing of livestock.  
It was associated with two 4,500-gallon above ground water tanks (Rotte, 2008). URS measured depth to 
water in this well to be about 130 feet and the total well depth to be approximately 138 feet.  According to 
information provided by Eagle Well Drilling, the depth of the more central well to the site is 320 feet and 
the depth to water was measured to be 310 feet.  Both wells are in relatively poor condition.  Well 
completion reports for these wells were not available from DWR or San Bernardino County. 

The locations of other nearby wells and groundwater depths were researched using the DWR website 
(http://wdl.water.ca.gov/gw/map/scal.cfm) and other sources.  No other wells were found within 
approximately one mile of the site boundaries, however numerous wells were found in the general area.  
An additional search of the USGS National Water Information System (NWIS) Web Interface resulted in 
no groundwater well information for an approximately 400-square mile area generally centered on the 
site.  The existing and destroyed wells identified during our search are shown on Figure 5.  Additional 
details, including well location, ground surface elevation, and well and groundwater depth (where 
available) are presented in Table 1. 

Within the Lavic Valley basin, records for several wells constructed in the late 1800s and early 1900s 
were located in the central/southern part of the basin (close to Lavic Dry Lake, see wells 41, 44 and 45 on 
Figure 5).  The data indicates that groundwater depths measured in the 1960s and earlier ranged from 53 
to 64 feet below the ground surface.  A pumping rate of 140 gallons per minute (gpm) was recorded in 
well no. 44 in 1917 (DWR, 1967).  More recent data on these wells could not be located and their current 
status is not known.  No wells in the basin in closer proximity to the site were found.  These are the 
nearest wells in the basin to the site, which are located approximately 10 miles away.  

Within the Lower Mojave River Valley basin, data from the California Department of Water Resources 
(DWR) website (DWR, 2009) identifies numerous wells immediately west of the Pisgah fault and the 
mountains west of the Project (see wells numbered 1 through 19 on Figure 5).  The closest well is about 
two miles southwest of the Project, but it lies outside the Lavic Valley basin.  These wells are primarily 
within the Troy Lake area, with groundwater depths generally between 5 and 75 feet below the ground 
surface.   Many other wells are located further west, closer to the Mojave River.  Maximum and average 
well yields for the basin are reported as 2,700 and 770 gallons per minute, respectively (DWR, 2004b). 

Some wells were identified within the central portion of the Broadwell Valley basin, east of the Lavic 
Valley basin, on the order of 8 to 10 miles east of the site.  In the southern part of the basin (well nos. 26 
and 28 on Figure 5), measured groundwater depths were 425 and 785 feet below the ground surface, 
respectively, in 1963 and earlier.  Well no. 27 was reported to have a pumping rate of 140 gpm.  Well no. 
29, south of Interstate 40, was installed more recently, and groundwater was measured at a depth of 261 
feet in 1990.  Further north, most of the wells (30 through 37) were dry or destroyed as of 1965.  One well 
(no. 24) had a measured groundwater depth of about 102 feet in 1979, indicating that the depth to 
groundwater is shallower closer to the mountains than in the valley. (DWR, 1967; Emcon, 1993) 

In general, the groundwater data supports the theory that groundwater depths increase further to the east 
across the various faults in the area.  However, local conditions may control, with an increasing depth to 
groundwater further from the base of mountains, as well as shallow groundwater within the dry lakes. 
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2.4 WATER QUALITY DATA 

Limited water quality data are available within the Lavic Lake Groundwater Basin.  Water from a well in 
the southern part of the basin near Lavic Lake sampled in 1917 was sodium sulfate in character with a 
total dissolved solids (TDS) concentration of 1,680 mg/L (ppm).  Water from a well sampled in the 1950s 
in the northeastern part of the basin, possibly near the site, was sodium sulfate in character with a TDS 
concentration of 1,721 mg/L.  Water from a well in the northwestern part of the basin near Hector Siding 
(not found during recent field studies) sampled in the 1950s was calcium-sodium bicarbonate in character 
with a TDS concentration of 278 mg/L (DWR, 2004).  Groundwater analytical results for wells installed 
during this investigation are summarized in Section 4. 

Additional references were reviewed, with very limited information found for the site vicinity.  The State 
Water Resources Control Board has a Groundwater Ambient Monitoring and Assessment (GAMA) 
program for the Mojave River Basin, but the results will not be published until April 2009 
(http://www.waterboards.ca.gov/gama/). The board also has an Underground Storage Tanks program 
(http://geotracker.waterboards.ca.gov/), but there are no monitoring wells in the project area.  The USGS 
has a National Water Information System (http://nwis.waterdata.usgs.gov/nwis/qwdata/); only limited 
information was available for the site vicinity (discussed below), and no data were available within the 
Lavic Valley basin. 
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SECTION 3 INVESTIGATIVE METHODS 

This section describes the methods that were used during the groundwater exploration program.     

3.1 WELL INSTALLATION AND DEVELOPMENT 

3.1.1 Well #1 and Well #2 

Prior to drilling, Tessera Solar obtained right-of-entry agreements from the owners of the parcels on 
which each of the test borings are located. Copies of the right-of-entry agreements indicating the owner’s 
contact information are provided in Appendix A.  Property ownership information is also included in the 
well permits appearing in Appendix B.  Tessera Solar contracted Mid-State Pump and Drilling (Mid-
State) of Yuba City California (California License No. 937025) to drill test borings and install wells at the 
site. Mid-State obtained well permits for up to four test wells from the San Bernardino County 
Department of Public Health Environmental Health Services (EHS).  Permit Nos. 2009110709 and 
2009110712 were issued by the EHS on November 20, 2009 to Mid-State for Well #1 and Well #2. 
Copies of the permits are provided in Appendix A. 

URS was not retained to provide oversight of drilling activities; however, URS provided limited 
assistance to Tessera Solar and the driller from technical and logistical perspectives.  URS personnel were 
periodically on-site in association with observing the installation and development of Well #1 and drilling 
and geophysical logging of Well #2.  However, URS’ responsibility was to conduct aquifer testing of the 
wells installed by Mid-State. 

Well #1 and Well #2 were drilled between December 14, 2009 and mid-March 2010 using a mud-rotary 
drilling rig.  Test boring Well #1 was drilled to approximately 802 feet below the ground surface (bgs). 
Boring Well #2 was drilled to approximately 840 feet bgs. No soil sampling was conducted during 
drilling; however, drill cuttings were logged by the driller.  URS has prepared the logs provided in 
Appendix B, based on the driller’s logs and observations. 

The test boring for Well #1 was completed as a well. Well #1 was installed in the test boring in late 
January 2010.  Prior to installation, the driller thinned the mud to install the well, causing the boring to 
cave.  The boring had to be redrilled two times before the casing was installed.   The well was constructed 
of blank 8-inch diameter, welded, mild steel casing from the ground surface to approximately 700 feet 
bgs, and 8-inch diameter, welded mill slotted casing (1/8-inch mill slot) from approximately 700 to 800 
feet bgs. The annular space between slotted casing and the borehole was filled with 3/8-inch gravel filter-
pack to approximately 20 feet below ground surface.  The remainder of the well boring was sealed with 
cement.  A concrete pad and riser were installed at the ground surface to secure the well head.  Well 
construction details are included in the boring logs (Appendix B).  

Development of the well was delayed, which resulted in the drilling mud to remain in the casing/borehole 
for several weeks.  During this period, approximately 80 feet of mud settled into the screen interval of the 
casing. The large amount of mud was difficult to remove from inside the well and within the filter pack 
during well development.  In an attempt to remove the drilling mud, the driller utilized a cable tool drill 
rig to core the mud from the well casing; however, this method was unsuccessful and resulted in 
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compaction of the mud into the lower section of the screen.  The driller removed the compacted mud from 
the casing by air lifting with the mud-rotary drill rig.  Following removal of mud from the screen interval, 
the driller attempted to remove mud from the filter pack by surging, bailing, and limited pumping.  In 
addition, a mud dispersant was added to the well to aid in well development.  Approximately 3,000 
gallons of water generated during development was placed in tanks, and transported and disposed at an 
appropriate treatment facility. Prior to the aquifer test, the depth to water was measured in Well #1 using 
an electronic water-level indicator to the nearest 0.01 feet. On March 6, 2010, the depth to water was 
measured to be 353.42 feet below top of casing (btoc) 

Following the drilling of the Well #2 boring, URS recommended that downhole geophysical logging be 
conducted to determine whether or not to complete the boring as a well.  It was geophysically logged by 
Welenco, Inc. (Welenco) of Bakersfield, California. The logs completed included spontaneous potential, 
short- and long-normal resistivity and gamma. Based on the response of the strata observed on the logs 
(low probability of significant permeable zones), a well was not completed in this boring. This test boring 
was abandoned by Mid-State. A copy of the geophysical log is provided in Appendix C.  In addition, 
because the well was not constructed, and drilling was completed using the mud-rotary technique, the 
depth to water could not be measured in the borehole.  

Based on the results of aquifer testing of Well #1 and the geology observed in test boring Well #2, the 
program for Well #3 proposed drilling to a maximum depth of 1,200 feet bgs.  The drilling program for 
Well #3 is described in the following section.   

3.1.2 Well #3 

A copy of the right-of-entry agreement is provided in Appendix A. URS subcontracted with Water 
Development Corporation (WDC) of Montclair, California (California License No. 283326) to install the 
test well (Well #3).  Prior to well installation, the URS/drilling contractor obtained a well permit for a test 
well from the EHS.  Permit No. 20110030152 was issued by the EHS on March 9, 2010. A copy of the 
permit is provided in Appendix B.  The well was installed at the location shown on Figure 2.  The details 
of the conditions encountered are provided on the well log included in Appendix B. 

The well boring was drilled between March 9 and 16, 2010 using a mud-rotary drilling rig to a total depth 
of approximately 1,147 feet bgs. A pilot boring was initially drilled using a 10-inch diameter tri-cone bit. 
Upon completion of drilling, the pilot boring was reamed using 14.75-inch diameter drill casing to 
accommodate construction of a 6-inch diameter well. No soil sampling was conducted during drilling; 
however, drill cuttings were logged by a URS geologist under the oversight of a California Certified 
Hydrogeologist (C.Hg.) using the Unified Soil Classification System (USCS) in accordance with 
American Society for Testing and Materials (ASTM) 2488-D. In addition to the detailed geologic field 
log, the onsite URS geologist prepared daily field reports that documented onsite field activities, site 
conditions, observations, drilling or construction progress, and unique conditions observed. Descriptions 
included soil type, particle size and distribution, color (using the Munsell soil color chart), moisture 
content, and geologic texture. Because there is no water on site, the driller provided a water truck for 
water supply needed during drilling and well development activities. Baker tanks were used for clean 
water storage during drilling, and for containment of turbid water generated during well development. 
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Following drilling, the well boring was geophysically logged by Welenco, Inc. of Bakersfield, California. 
Welenco’s logging tool would not pass freely to the total depth of the well boring. Therefore, another 
logging company, Pacific Geophysical Surveys of Clairmont, California logged the well boring to total 
depth utilizing a heavier logging tool. The logs completed included spontaneous potential, short- and 
long-normal resistivity and gamma. A deviation log was also performed to identify the degree of 
deviation that the borehole was from vertical. Copies of the geophysical logs are included in Appendix C. 
The results of logging were used to identify screen intervals in the well. 

Construction of the Well #3 was performed between March 26 and 28, 2010. Prior to construction of Well 
#3, WDC thinned the mud used for drilling, by circulating fresh water within the borehole and pumping 
the turbid water into a onsite storage tank.  Well #3 was constructed using 6 9/16-inch outer diameter (6 
5/16-inch inner diameter) mild steel Fullflow 0.050-inch perforations that was installed in accordance 
with CCDWR Bulletin 74-91.   Based on the geophysical logs and observations during drilling, two 
screen intervals were installed from 552 to 802 feet bgs and 1,042 to 1,142 feet bgs. A filter pack of Mesh 
8 x 20 was placed from 65 to 868 feet and 892 to 1,147 bgs.  The filter pack was pumped into place using 
a tremie pipe. A bentonite seal was placed between the two screen intervals from 868 to 892 feet bgs.  
Additional bentonite chips were placed from 50 to 65 feet and a cement-bentonite sanitary seal was 
pumped into place from the 50 feet bgs to ground surface in accordance with DWR guidelines and San 
Bernardino County permit requirements.  During placement of the seal, the 50-foot temporary conductor 
casing was removed. A locking cap was been placed on the wellhead to reduce the potential for 
unauthorized access, and a concrete pad and locking standpipe were installed at the ground surface. 

Following completion, Well #3 was developed to remove fine-grained sediment from the well and filter 
pack resulting from installation.  The well development logs are included in Appendix D. Development 
began on March 31 and was completed on April 6, 2010. Development consisted of surging, bailing, and 
pumping the well using a down-hole electric pump. Prior to development, the groundwater level and the 
depth to the bottom of the well were measured and compared to well completion details, thereby 
identifying the initial water groundwater level and the amount of solids in the well. The well was bailed 
until the observed solids were removed. Well development continued using a vented surge block to 
concentrate surge energy over 10-foot intervals of the screen length. Development was initiated slowly, 
beginning at the bottom of the screen and proceeding upward. After surging the entire length of screen 
interval within the saturated zone, bailing continued to remove the solids that were drawn into the well 
during surging. The sequence of surging and bailing was repeated until the well had been developed to the 
maximum extent practical. A total of approximately 700 gallons of groundwater with solids 
(approximately 1.5 well borehole volumes) was bailed from the well. This water was placed into an on-
site Baker tank to allow the fines to settle before discharging the water to the ground surface. 

The final development task included pumping the well and monitoring field-measured values for pH, 
temperature, conductivity, and turbidity. The measured parameters were documented on the well 
development and sampling log. The log sheet includes the time of each measurement, approximate 
amount of water removed prior to each measurement, and the time intervals during which development 
was conducted. After well development had been completed, the depth to the bottom of the well was 
verified. The well was pumped at approximately 10 to 22 gallons per minute and approximately 5,500 
gallons were removed. On April 18, 2010, prior to conducting the aquifer testing, the depth to water in 
Well #3 was 343.56 feet btoc. 
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Groundwater generated during these activities was collected and stored in an onsite storage tanks. Once 
the fine-grained material settled to the bottom of the tank, the water passed through filtering material and 
was released slowly onto the ground surface. Sediment that had accumulated in the storage tank was 
removed and disposed off-site at a permitted disposal facility by a URS subcontractor. 

3.2 GROUNDWATER SAMPLING PROCEDURES 

3.2.1 Well #1 

Groundwater sampling was conducted on February 22, 2010 by MACTEC, Inc. (MACTEC) following 
completion of well development by Mid-State.  During development, the driller and a MACTEC 
representative monitored water levels and parameters such as pH, specific conductance and temperature.  
When the water was relatively free of fine sediment and turbidity, the well was sampled.  The analyses 
were conducted on a rush turnaround using U.S. EPA methods and/or Standard Methods and were 
analyzed within the U.S. EPA-recommended holding times by a state-certified laboratory. The data were 
used to evaluate water quality prior to completion of the aquifer test and to document water quality prior 
to discharge of the water during the testing activities. 

Water samples were collected from the discharge hose and placed into laboratory-prepared containers. 
The containers were sealed, placed in an insulated cooler with ice and maintained at 4º C during transport 
under chain-of-custody procedures to Calscience Environmental Laboratories, Inc. (Calscience), a state-
certified laboratory located in Garden Grove, California for analyses. Because no well was completed in 
the test boring for Well #2, no water sample was collected for analysis from this boring prior to 
abandonment. 

3.2.2 Well #3 

Following the completion of well development, URS personnel collected groundwater samples from Well 
#3 for chemical analyses to evaluate water quality. The samples were collected on April 6, 2010 in 
accordance with standard sampling procedures.  The samples were placed in laboratory-prepared 
containers with the appropriate preservatives in accordance with U.S. EPA Guidance SW-846 and/or 
Standard Methods.  The analyses were conducted on a rush turnaround using U.S. EPA methods and/or 
Standard Methods and were analyzed within the U.S. EPA-recommended holding times by a state-
certified laboratory. The data were used to evaluate water quality prior to completion of the aquifer test 
and to document water quality prior to discharge of the water during the testing activities. 

3.3 AQUIFER TESTING FIELD METHODOLOGIES 

Aquifer testing methodologies for this groundwater investigation program are described in the following 
sections for Well # 1 and Well #3. 

3.3.1 Well #1 

URS conducted a short-term stepped-rate test for Well #1 that consisted of four steps, with each step 
lasting approximately two hours.  An initial stress test was performed on March 3, 2010 to preliminarily 
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assess drawdown response in the well and identify pumping rates for the stepped-rate pumping test.  The 
stepped-rate pumping test was conducted on March 6, 2010.  Electronic water-level meters were used to 
measure drawdown and recovery during the test, and water-level data were recorded by hand.  The initial 
depth to groundwater prior to starting the test was measured at 353.42 feet below top of casing.  The top 
of casing is approximately 1 foot above ground surface.  Field monitoring activities were conducted in 
accordance with general guidelines in American Society for Testing Materials standard D4050-91 
(ASTM, 1994). 

Based on results of the stress test and the minimum pumping rate of the submersible pump, the target 
pumping rates for each step were 2 gpm, 4 gpm, 6 gpm, and 8 gpm.  A summary of the pumping and 
drawdown measurements are shown on Figure F-1. During the 8-hour stepped-rate pumping test, 
approximately 2,400 gallons of water was pumped from the well with a measured drawdown of 
approximately 239.20 feet prior to terminating pumping.  During recovery, the water level rose to within 
19 feet of the initial water level by the end of a 4-hour recovery measurement phase. 

3.3.2 Well #3 

The aquifer test field methods consisted of two short-term stress tests conducted on April 8, 2010 and a 
constant-rate test conducted from April 18 to 19, 2010 on the test well.  As the aquifer was stressed, 
water-level drawdown was monitored in the pumping well.  Field monitoring activities were conducted in 
accordance with general guidelines in American Society for Testing Materials standard D4050-91 
(ASTM, 1994). 

The aquifer pumping test consisted of four phases:  (1) setup; (2) stress and constant-rate pumping; (3) 
recovery; and (4) demobilization.  During the first phase, the pumping equipment and transducer were 
placed in the pumping well and adjusted as appropriate. The second phase consisted of a short–term stress 
and long-term constant-rate pumping period.  Discharge water was routed onto the ground approximately 
120 feet south of Well #3 through a hose and a series of sprinkler heads to minimize the effects of runoff.  
After completing the pumping step, a recovery period began (third phase).  The recovery period lasted 
until water levels had recovered to at least 90 percent of the drawdown.  The fourth phase consisted of 
removing aboveground equipment from the test site (the pump remained in the well for future use).   

Following ASTM (1994) guidelines for an aquifer testing program, drawdown and recovery were 
monitored.  The frequency of water-level measurements for the recovery period was similar to the 
pumping period.  Water-level measurements were confirmed periodically using an electronic water-level 
indicator.  The frequency of manual measurements was at least every 20 minutes during the first 2 hours 
of the test, and at least every 30 minutes thereafter. 

Equipment used during the aquifer test included the following: 

 Electric submersible pump capable of providing flow ranges of approximately 60 to 120 gpm; 

 A diesel-powered generator capable of providing uninterrupted power for a minimum of 24 
hours; 

 A quick connect conveyance piping system consisting of polyethylene discharge tubing, a check 
valve located down hole between pump/discharge piping, an in-line flow meter to monitor 
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groundwater discharge at a minimum rate of 20 gpm, and approximately 120 feet of hose to 
discharge groundwater away from the well. 

 An electric water-level indicator with a measuring accuracy of approximately 0.01 feet. 

 An In-Situ minstrel pressure transducer data logger [500 pounds per square inch (phi)]. 

 A laptop computer. 

 Aquifer testing logs to record the test data. 

The general procedures for completing the aquifer testing were as follows: 

 An initial water-level measurement was obtained manually from the permanent marking at the 
top of the well casing and was recorded on the aquifer test field sheet.  The well diameter was 
recorded. 

 The pump and a pressure transducer were lowered into the pumping well to a depth of 
approximately 520 and 535 feet below the top of well casing, respectively.  The transducer was 
activated and the data logger recorded measured water levels on a pre-selected logarithmic cycle.  
Water levels were confirmed manually with the electric water-level indicator and compared to the 
initial transducer readings.  The pump and the pressure transducer were secured to the well casing 
to ensure that both remained suspended at the same height during the entire test. 

 At an appropriate time, the pump was activated at the selected pumping rate. 

 For the two stress tests, the selected pumping rates of 40 and 65 gpm were maintained for 2 hours 
and 1 hour, respectively. 

 For the constant-rate test, pumping started at a rate that was slightly more than the estimated peak 
flow required for the project.  Time-drawdown was assessed in the field to check the progress of 
the test.  Pumping in Well #3 was maintained at a constant rate of 100 gpm for the entire duration 
of the drawdown portion of the test. 

 Manual water-level measurements in the pumping well were taken periodically to confirm 
pressure transducer readings. 

 Following the end of the pumping period, water levels were measured using the pressure 
transducer until water levels had recovered at least 90 percent of the drawdown depth.   

 Water pumped from the well was discharged onto the ground surface approximately 120 feet 
from the well through a hose and series of sprinkler heads. 
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SECTION 4 LABORATORY ANALYSES AND RESULTS 

4.1 LABORATORY ANALYSES 

Calscience, a state-certified laboratory located in Garden Grove, California conducted the chemical 
analyses of the groundwater samples collected from Well #1 and Well #3. Samples were analyzed on a 
rush turnaround and included the following analyses: 

 Anions (sulfate, chloride, nitrate, orthophosphate and fluoride) 

 Dissolved and total metals (base cations, antimony, arsenic, barium, beryllium, cadmium, 
chromium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, silver, thallium, 
vanadium, zinc, iron, manganese, aluminum, and silicon 

 Turbidity 

 Alkalinity (Total, Bicarbonate and Hydroxide) 

 Specific conductance (SC) 

 Total Dissolved Solids (TDS) 

 Total Suspended Solids 

 pH 

 Total phosphorus 

 Carbon dioxide 

 Radionuclides 

 Total petroleum hydrocarbons (TPH) 

 Volatile organic compounds (VOCs) 

 Semivolatile organic compounds (SVOCs) 

 Organochlorine pesticides (OCPs) and polychlorinated biphenyls (PCBs) 

 Asbestos 

 Cyanide 

4.2 LABORATORY ANALYTICAL RESULTS 

Laboratory results for the groundwater sample collected and analyzed from the well are summarized in 
Table 3. Primary and secondary Maximum Contaminant Levels (MCLs) for drinking water in California 
are provided on the table for comparative purposes. Primary MCLs were developed to address human 
health risk associated with drinking water. Secondary MCLs were established primarily to address 
aesthetics, such as color, odor and taste. Copies of the laboratory analytical reports and chain-of-custody 
forms are provided in Appendix E. A brief discussion of the results is provided below by well. 
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4.2.1 Well #1 

Title 22 Metals: Dissolved metals concentrations are reported in Table 3.  These appear in the report as 
“filt.” (filtered) under the preparation method appearing on the metals results sheet in the laboratory 
analytical report provided in Appendix E. Total metals analytical results appear in the laboratory report 
provided in the appendix.  Of the 17 Title 22 metals, six were detected in the groundwater sample from 
Well #1.  These metals included arsenic (0.0328 mg/l), barium (0.0374 mg/l), chromium (0.0310 mg/l), 
molybdenum (0.212 mg/l), vanadium (0.0572 mg/l) and zinc (1.11 mg/l). The concentration of arsenic 
detected is above its primary maximum contaminant level (MCL) of 0.01 mg/l for drinking water. None 
of the other metals detected were above their respective MCLs. 

Base Cations: Dissolved concentrations of calcium, magnesium, sodium and potassium were 45.4, 16.5, 
545 and 18.0 mg/l, respectively.  Total concentrations are provided in the laboratory analytical report.  

Other Metals:  Manganese was detected at  a concentration of 0.0822 mg/l.  Silicon was detected at a 
concentration of 23.5 mg/l and silica was present at a concentration of 50.3 mg/l.  The concentration of 
manganese was above its secondary MCL of 0.05 mg/l. 

Anions:  Fluoride was detected at a concentration of 1.4 mg/l. Nitrate (as Nitrogen) was present at a 
concentration of 4.0 mg/l. Chloride and sulfate were detected at concentrations of 190 and 900 mg/l, 
respectively. The sulfate concentration was above its secondary MCL of 250 mg/l. Total alkalinity and 
bicarbonate (as CaCO3) were present at a concentration of 134 mg/l. 

General Water Quality Parameters: Turbidity, specific conductance (SC), TDS, and pH present in the 
groundwater sample from the well were 27 NTU, 2,600 umhos/cm, 1,800 mg/l and 7.85 respectively.  
The specific conductance and the TDS concentration were both above their respective secondary MCLs 
for drinking water. 

Other Priority Pollutants:  TPH, SVOCs, OCPs, PCBs, total cyanide and asbestos were not present at 
detectable concentrations. The VOCs toluene and xylenes were detected in the water sample from the 
well at concentrations of 8.5 and 1.5 μg/l, respectively. The presence of toluene and xylenes is attributed 
to introduction during the drilling process.  It is not anticipated that this compound is present in the 
aquifer, since there is no development in the immediate area and the depth to water is relatively deep 
(over 300 feet bgs).  

Radionuclides:  Radionuclides were not present at concentrations above their respective MCLs. 

Based on the analytical results, the groundwater is not a suitable source of potable water without further 
treatment.  The arsenic concentration is above its respective primary MCL and manganese, sulfate, 
specific conductance and TDS are present at concentrations above their respective secondary MCLs. 

4.2.2 Well #3 

Title 22 Metals: Dissolved metals concentrations are reported in Table 3.  These appear in the report as 
“filt.” (filtered) under the preparation method appearing on the metals results sheet in the laboratory 
analytical report provided in Appendix E. Total metals analytical results appear in the laboratory report 
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provided in the appendix.  Of the 17 Title 22 metals, six were detected in the groundwater sample from 
the well.  These metals included arsenic (0.0811 mg/l), barium (0.0220 mg/l), chromium (0.0172 mg/l), 
molybdenum (0.321), vanadium (0.0329 mg/l) and zinc (0.19 mg/l). The concentration of arsenic detected 
is above its primary MCL of 0.01 mg/l for drinking water. None of the other metals detected were above 
their respective MCLs. 

Base Cations: Dissolved concentrations of calcium, magnesium, sodium and potassium were 25.1, 6.24, 
437 and 12.7 mg/l, respectively.  Total concentrations are provided in the laboratory analytical report.  

Other Metals:  Iron and manganese were detected at concentrations of 0.316 and 0.0684 mg/l, 
respectively.  Silicon was detected at a concentration of 33.8 mg/l and silica was present at a 
concentration of 72.3 mg/l.  The concentrations of iron and manganese were both above their secondary 
MCLs of 0.3 and 0.05 mg/l, respectively. 

Anions:  Fluoride was detected at a concentration of 3.8 mg/l. Nitrate (as Nitrogen) was present at a 
concentration of 5.2 mg/l. Chloride and sulfate were detected at concentrations of 78 and 700 mg/l, 
respectively. The detected concentration of fluoride was above its primary MCL of 2.0 mg/l.  The sulfate 
concentration was above its secondary MCL of 250 mg/l. Total alkalinity and bicarbonate (as CaCO3) 
were present at a concentration of 160 mg/l. 

General Water Quality Parameters: Turbidity, specific conductance (SC), TDS, and pH present in the 
groundwater sample from the well were 4.6 NTU, 1,900 umhos/cm, 1,340 mg/l and 7.83 respectively.  
The specific conductance and the TDS concentration were both above their respective secondary MCLs 
for drinking water. 

Other Priority Pollutants:  TPH, SVOCs, OCPs, PCBs, total cyanide and asbestos were not present at 
detectable concentrations. The VOC toluene was detected in the water sample from the well at a 
concentration of 5.9 μg/l. The presence of toluene is attributed to introduction during the drilling process.  
It is not anticipated that this compound is present in the aquifer, since there is no development in the 
immediate area and the depth to water is relatively deep (over 300 feet bgs).  

Radionuclides:  Radionuclides were not present at concentrations above their respective MCLs. 

Based on the analytical results, the groundwater is not a suitable source of potable water without further 
treatment.  Arsenic and fluoride concentrations are above their respective primary MCLs and iron, 
manganese, sulfate, specific conductance and TDS are present at concentrations above their respective 
secondary MCLs. 
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SECTION 5 AQUIFER TESTING RESULTS 

Aquifer testing results for Well  #1 and Well #3 are provided in this section. Pumping drawdown charts 
and projections are shown on the figures provided in Appendix F. A summary of the data analysis is 
provided below by well. 

5.1 WELL #1 

5.1.1 Specific Capacity 

Specific capacity is a correlation of drawdown resulting from a rate of pumping.  Although this 
correlation is commonly used in assessing the production capacity of a well, it has a tendency to vary with 
time and pumping rate due to factors such as aquifer responses and well turbulence.  Regardless, specific 
capacity is considered a reasonable estimate of a well’s production capacity (Driscoll, 1986).   

Drawdown data at the end of each pumping step was used to calculate the short-term specific capacity 
using the following formula: 

(1) 

 

Where:  Sp = Short-term specific capacity (gpm/ft) 

  Q = Pumping rate (gpm) 

  (ho-h) = Total drawdown at 2, 4, 6, 8 hours of pumping (ft) 

Results of the analysis, as shown on Figure F-1, indicated a Sp range from 0.033 gpm/ft at 8 gpm to 0.046 
gpm/ft at 2 gpm.  The overall average Sp was 0.039 gpm/ft. 

5.1.2 Transmissivity 

Using the step-drawdown pumping and recovery data, estimates of transmissivity (T) were made with the 
Cooper & Jacob (1946) Drawdown and Theis (1935) Recovery Test methods applied by the 
AQTESOLV program (Windows Version 3.01, Duffield—2000).  Output plots of the analyses are 
included in Attachment F.  Results of the analyses indicate a T of 8.5 gallons per day per foot (gpd/ft). 
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5.1.3 Drawdown Analysis 

Using the Sp average of 0.039 gpm/ft, initial drawdowns for target pumping rates were estimated for the 
time ending with the first pumping step using the following formula: 

 

(2) 

Where:  sw       =  Initial drawdown in ft. 

Theoretical pumping curves were then developed to predict total drawdown after one log cycle (20 hours) 
of pumping at a specified Q using the following modified Cooper-Jacob (1946) equation:  

 

(3) 

Where:  T  =  Transmissivity in gpd/ft 

 sw      =  Drawdown over one log cycle for pumping rate Q (ft/log cycle) 

The resultant drawdowns after one log cycle of pumping for each target rate were estimated from the 
following modified Cooper and Jacob (1946) equation: 

 

(4) 

Where:   sw’  =  Predicted drawdown, in ft, after one log cycle (at 20 hours) of pumping at Q   

Theoretical pumping curves were then derived by fitting a straight line with a slope sw through the 
predicted points of drawdown, sw and sw’, for the target values of Q as shown on Figure F-2.  The 
projected rates are overlain by the pumping test drawdown data to show how the actual step-test data at 2 
gpm, 4 gpm, 6 gpm, and 8 gpm correspond with the long-term projections. 

Typically, the maximum recommended well pumping rate should not result in long-term drawdown that 
exceeds 20 percent of the aquifer thickness (.e. the maximum recommended continuous well pumping 
rate should remain at least 80 percent of the aquifer’s water column thickness).  Therefore, based on the 
maximum pumping rate of 0.75 gpm for a four-month continuous cycle will yield about 89 feet of 
drawdown in the well, which is the maximum recommended drawdown. 

Based on the results of the aquifer test, it was found that Well #1 does not produce a quantity of water that 
could meet the needs for construction and operation of the Project. It is likely that the difficulties 
encountered during well construction, such as caving of the borehole prior to casing installation (3 times), 
the long residence time of the drilling mud in the borehole (several weeks) and incomplete removal of 
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mud from the filter pack and formational materials have significantly restricted groundwater flow from 
the formation and may be responsible for the low yield observed in this well. Well #1 will not be used to 
supply water for the Project. Therefore, no estimates of drawdown or a zone of influence have been 
estimated for pumping this well during the lifetime of the Project. It is possible that this well could be 
used to monitor seasonal water-level changes during long-term pumping of Well #3. 

Because it was not known to what degree the construction issues contributed to the low yield of the well, 
URS proposed to drill test boring Well #3 to a depth of up to 1,200 feet. Aquifer testing results for Well 
#3 are summarized in the following section.  

5.2 WELL #3 

5.2.1 Specific Capacity 

Specific capacity is a correlation of drawdown resulting from a rate of pumping.  Although this 
correlation is commonly used in assessing the production capacity of a well, it has a tendency to vary with 
time and pumping rate due to factors such as aquifer responses and well turbulence.  Regardless, specific 
capacity is considered a reasonable estimate of the production capacity of a well (Driscoll, 1986). 

The specific capacity for Well #3 was calculated based on the drawdown observed near the completion of 
pumping (t = 24 hours) based on the following formula: 

)( hh

Q
Sp

o 
       (1) 

Where: 

 Sp = specific capacity (gpm/ft) 

 Q = pumping rate (gpm) 

 (ho-h) = drawdown at 24 hours of pumping (feet) 

During the stress test, the maximum water level drawdown was approximately 1.74 feet (at 40 gpm) and 
3.24 feet (at 60 gpm) in Well #3.  Using the specific capacity observed in Well #3 during the stress 
drawdown tests (22.99 gallons per minute per foot [gpm/ft] at 40 gpm, and 20.06 gpm/ft at 65 gpm), and 
the estimated peak flow for the project, a pumping rate of 100 gpm was selected for the constant-rate test. 

After 24 hours of pumping at approximately 100 gpm, 6.60 of drawdown were observed in Well #3 as 
shown of Figure F-3.  This corresponds to an estimated specific capacity (Sp) of 15.15 gpm/ft.   
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5.2.2 Transmissivity 

Estimates of transmissivity (T) were made calculated by using the specific capacity data, calculated from 
the drawdown at the end of the constant-rate pumping based on the following formulas: 

For a confined aquifer,   2000
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x
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For an unconfined aquifer,  1500
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      (3) 

Where: 

 Q = pumping rate (gpm) 

 (ho-h) = drawdown at 24 hours of pumping (feet) 

The estimated transmissivity value for an unconfined aquifer and a confined aquifer range from 22,700 to 
30,300 gallons per day per foot (gpd/ft). 

5.2.3 Drawdown Analysis 

Drawdown in Well #3 stabilized within the first minute of pumping and remained stable throughout the 
remainder of the pumping test.  In addition, the well recovered within a few seconds of stopping the 
pumping phase of the test indicating that the aquifer is very transmissive.  Therefore, the estimated long-
term drawdown for the well at the 100 gpm pumping rate would be consistent with the drawdown during 
the pumping test.  It should be noted that the geology in the area appears to be variable and additional 
drawdown may occur as a result of long-term pumping effects.   

Projected drawdowns as a result of the construction and operations pumping scenarious are shown on 
Figure F-4.  Figures showing the projected extent of drawdown during various pumping phases for the 
Project, based on the results of aquifer testing are provided in Appendix G. The estimated cone of 
depression following the construction phase (assuming 5 years) and at 10, 20 and 30 years of project 
operations are shown on G-1 through G-4. As a conservative estimate of the projected cone of 
depressions resulting from pumping during construction, an annualized pumping rate based on the 
maximum monthly estimated water use of 12.4 af was used (150 afy). Plots depicting the drawdown 
associated with these pumping scenarios are provided as Figures G-5 through -12. In order to estimate the 
cones of depression associated with various pumping scenarios, a value for the storativity (S) of the 
aquifer was estimated, since it cannot be calculated from an aquifer test without drawdown data for a 
monitoring well. Therefore, the cones of depression have been developed based on assuming low 
(confined) and high (unconfined) values of S to provide upper and lower bounds for the extent of the 
radius of influence.  The value of S assumed for a confined aquifer was 0.001 and for an unconfined 
aquifer was 0.2 based on Driscoll (1986). Because the water level in the nearby 320-foot well is similar to 
that observed in Wells #1 and Well #3, it is likely that the aquifer penetrated by Well# 3 is not confined.  
However, there is a continuum between confined and unconfined conditions, and as such, the cone of 
depression for various times under the assumed conditions of the Theis Non-equilibrium Well Equation 
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(Theis, 1935) for Well #3 may be between the two scenarios presented if the aquifer system is semi-
confined. 

The estimated projected cones of depression for confined and unconfined conditions for 5 years of 
construction with annual water use of 150 afy are shown on Figures G-1 and G-2, respectively.  Under the 
confined scenario, one foot of drawdown may be experienced in the aquifer at a distance of up to 11,000 
feet from the pumping well.  It should be noted that under confined conditions, the change in head 
(drawdown) is due to changes in pressure and elevation in the aquifer, and the change in head is attributed 
to changes in pressure that are experienced at great distances from a well.  However, this change in head 
is not attributable to a change in water level in a confined aquifer, unlike the water-level changes that 
occur in an unconfined aquifer that result in its dewatering. In the unconfined scenario, it is estimated that 
greater than 1 foot of drawdown may be experienced in the aquifer to a distance of approximately 1,900 
feet.  Under either scenario, the extent of the cone of depression where there is greater than 1 foot of 
drawdown is relatively small, since the nearest existing wells that could be affected by pumping from the 
Project appear to be approximately 10 miles away.  It should also be noted that the operational status of 
the wells identified during our data review that may be 10 miles away is not known. 

Figures G-3 and G-4 show the estimated distance at which greater than 1 foot of drawdown occurs as a 
result of pumping at a rate of 20 afy during facility operations following 10, 20 and 30 years.  Figure G-3 
considers the confined scenario and Figure G-4 is for the unconfined scenario.  In each instance the cone 
of depression is very small at the operational pumping rate of 20 afy (12.3 gpm) for the Project.  For all 
timeframes (10, 20 and 30 years), the cone of depression is in a state of relative static equilibrium (stable 
conditions), with the extent of greater than 1 foot of drawdown extending less than 10 feet away from the 
pumping well. It  should be noted that after pumping Well #3 at the rate necessary to support construction 
for up to 5 years (150 afy), the extent of the cones of depression will recover to those shown for the lower 
pumping rate for the duration of Project operations (20 afy). 

The results of this evaluation of the estimated cone of depression for pumping Well #3 during the 
construction and operations of the proposed Project indicate that there will be no significant impact on 
other water users in the basin and the environment.  

5.2.4 Zone of Influence (ZOI) 

In accordance with guidance provided by the California Drinking Water Source Assessment and 
Protection (DWSAP) program (California Department of Health Services, 1999), the groundwater 
pumping zone of influence (ZOI) was calculated to assess the potential capture of groundwater after 10 
year, 20 years, and 30 years of pumping activities at the long-term projected rate of 40 afy (about 25 gpm 
of continuous pumping), and after 5 years of pumping at the short-term projected rate of 150 afy (about 
93 gpm of continuous pumping; the annualized volume based on the maximum flow rate needed during 
construction). ZOI calculations are based on the fixed radius delineation method using the following 
formula: 

(7) 

 

where: r = Radius of pumping ZOI (ft) 

H

tQ
r


'
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  Q’ = Pumping capacity of the well (13 gpm and 93 gpm) 
  t = Travel time (10, 20, 30 years) 
  η = Effective porosity (unitless; 0.2 is the default value) 
  H = Length of perforated well screen (350 feet) 

Results of the analysis indicate a ZOI of 210 feet at 10 years, 290 feet at 20 years, and 353 feet at 30 years 
at the operations pumping rate of approximately 13 gpm, and 390 feet for pumping at a rate of 
approximately 93 gpm for a 5-year period of construction. These results indicate that the construction and 
operational pumping scenarios will not affect groundwater conditions at the nearest production well, 
which is approximately 10 miles away.  A summary of the test results are tabulated below. 

Annual Construction Use (afy) 1500 

Annual Production Use (afy) 20 

Daily Ave. Use (gpm) 
Construction 93 

Production 13 

Short-Term Sp (gpm/ft) 15.15 

Transmissivity (gpd/ft) 22,700 – 33,300 

Construction Drawdown (ft) 
5 yrs 8 

Production ZOI (ft) @ 93 gpm 
5 yrs 390 

Production ZOI (ft) @ 13 gpm 
10 yrs 210 
20 yrs 290 
30 yrs 360 
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SECTION 6 CONCLUSIONS  

The conclusions presented in this report are based on the information collected during our data review and 
field investigation.   

6.1 WATER QUALITY 

Analytical results for the water sample analyzed from the test well indicate the following: 

 Arsenic and fluoride are present at concentrations above their respective primary MCLs. The 
water is not suitable for drinking without treatment. 

 Iron, manganese, sulfate, specific conductance and TDS are present at concentrations that are 
above their respective secondary MCLs, also indicative that the groundwater is not suitable for 
drinking without treatment. 

 Based on the TDS concentration, the groundwater is considered fresh water; however it is not 
suitable for drinking without treatment. 

 Based on the limited drawdown during pumping and the rapid recovery of water levels following 
the aquifer test, it is likely that groundwater extraction for the Project will not adversely affect 
water quality during construction or operation. 

 The results of the zone of influence calculations indicate that the distance that the water will 
move during pumping is relatively small.  As such, the proposed pumping during construction 
and operation of the Project will not significantly affect water quality and the environment. 

6.2 WATER QUANTITY 

Based on the results of the pumping test, URS concludes the following: 

 Well #1 does not produce a significant quantity of water and cannot support the water 
requirements for construction and operations of the Project.  It is likely that the circumstances 
related to its installation may have adversely affected the yield of this well.   

 The geologic conditions observed in boring Well #2 did not appear to be favorable to 
groundwater production based on the geophysical log. Based on the results of aquifer testing 
conducted for Well #1 and the Well #2 observations, the boring for Well #3 was drilled to greater 
than 1,100 feet to identify an aquifer that could met the water demands for construction and 
operation of the Project. 

 The aquifer penetrated by Well #3 can support water demands for the Calico Solar site during 
construction and the lifespan of its operations based on the results of aquifer testing. 

 Pumping of the well at the prescribed rates will have no significant impact to water levels in the 
area, as the ZOI is relatively small and will not affect wells that may be present in the basin that 
are approximately 10 miles away. 
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 Because there is limited information related to groundwater occurrence in the basin from the 
depth interval in Well #3, some level of groundwater monitoring consistent with the San 
Bernardino County Desert Groundwater Management Ordinance will be conducted to monitor 
water levels in Project vicinity during pumping.  
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SECTION 7 LIMITATIONS 

The conclusions presented in this report are professional opinions based solely upon the data described in 
this report.  They are intended exclusively for the purpose outlined herein and the site location and project 
indicated.  This report is for the sole use and benefit of the Client.  The scope of services performed in 
execution of this investigation may not be appropriate to satisfy the needs of other users, and any use or 
reuse of this document or the findings, conclusions, or recommendations presented herein is at the sole 
risk of said user. 

Given that the scope of services for this investigation was limited, and that conditions will vary across the 
site, it is possible that currently unrecognized subsurface conditions may be present at the site.  Should 
site use or conditions change, the information and conclusions in this report may no longer apply.  
Opinions relating to environmental, geologic, and geotechnical conditions are based on limited data and 
actual conditions may vary from those encountered at the times and locations where data were obtained.  
No express or implied representation or warranty is included or intended in this report except that the 
work was performed within the limits prescribed by the Client with the customary thoroughness and 
competence of professionals working in the same area on similar projects. 
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Table 1 
Estimated Monthly Water Use During Construction 

Calico Solar

 Month-Year Gallons Acre-Feet 

Nov-10 3,278,200 10.1 

Dec-10 3,278,200 10.1 

Jan-11 3,369,775 10.3 

Feb-11 3,811,595 11.7 

Mar-11 3,915,144 12.0 

Apr-11 3,915,144 12.0 

May-11 3,823,569 11.7 

Jun-11 3,823,569 11.7 

Jul-11 3,823,569 11.7 

Aug-11 3,823,569 11.7 

Sep-11 3,653,369 11.2 

YE
AR

 1
 T

O
TA

L 
= 

13
5.

6 
af
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Oct-11 3,653,369 11.2 

Nov-11 3,653,369 11.2 

Dec-11 3,549,820 10.9 

Jan-12 3,549,820 10.9 

Feb-12 3,549,820 10.9 

Mar-12 3,549,820 10.9 

Apr-12 3,108,000 9.5 

May-12 3,108,000 9.5 

Jun-12 3,108,000 9.5 

Jul-12 3,108,000 9.5 

Aug-12 3,108,000 9.5 

Sep-12 3,359,073 10.3 

YE
AR

 2
 T

O
TA

L 
= 

12
3.

1 
af

y 

Oct-12 3,359,075 10.3 

Nov-12 3,400,702 10.4 

Dec-12 3,916,160 12.0 

Jan-13 0 0.0 

Feb-13 0 0.0 

Mar-13 0 0.0 

Apr-13 0 0.0 

May-13 0 0.0 YE
AR

 3
 T

O
TA

L 
= 

71
.9

 a
fy

 

Jun-13 0 0.0 
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Estimated Monthly Water use during Construction 

Calico Solar 
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 Month-Year Gallons Acre-Feet 

Jul-13 4,045,919 12.4 

Aug-13 4,045,921 12.4 

Sep-13 4,004,298 12.3 

YE
AR

 3
 T

O
TA

L 
= 

71
.9

 a
fy

 
(C

on
tin

ue
d)

 

Oct-13 4,004,300 12.3 

Nov-13 4,004,302 12.3 

Dec-13 4,004,304 12.3 

Jan-14 4,004,306 12.3 

Feb-14 4,004,307 12.3 

Mar-14 4,004,309 12.3 

Apr-14 4,004,311 12.3 

May-14 3,753,242 11.5 

Jun-14 3,753,243 11.5 

Jul-14 3,753,245 11.5 

Aug-14 3,753,247 11.5 

Sep-14 3,753,249 11.5 

YE
AR

 4
 T

O
TA

L 
= 

14
2.

5 
af

y 

Oct-14 3,623,493 11.1 

Nov-14 3,623,495 11.1 

Dec-14 3,623,497 11.1 

Jan-15 3,623,499 11.1 

Feb-15 3,623,501 11.1 

Mar-15 3,623,503 11.1 

Apr-15 3,623,504 11.1 

May-15 3,623,506 11.1 

Jun-15 3,108,052 9.5 

Jul-15 3,108,054 9.5 

Aug-15 3,108,056 9.5 

Sep-15 3,108,056 9.5 

YE
AR

 5
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O
TA

L 
= 

12
5.

5 
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y 

Oct-15 3,108,056 9.5 
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Table 2 
Nearby Well Information 

UTM Data 

Reference 
No.  

(see Fig 1) Groundwater Basin 

Township, 
Range, 
Section Datum Easting Northing Units Zone 

Ground 
Surface 

Elevation  
(feet, 

datum?) 

Measured 
Depth to 

Groundwater 
(feet, bgs) 

Date 
Groundwater 

Measured Source

Total 
Dissolved 

Solids  
(TDS, ppm) Notes 

1 
Lower Mojave River 

Valley NA NAD27 544074 3850401 meters 11 1807 48.2 4/6/2006 DWR-1   

2 
Lower Mojave River 

Valley NA NAD27 543829 3850350 meters 11 1810.1 31.2 12/3/1958 DWR-1   

3 
Lower Mojave River 

Valley NA NAD27 542611 3849944 meters 11 1850 72.5 11/19/1962 DWR-1   

4 
Lower Mojave River 

Valley NA NAD27 542604 3851577 meters 11 1780 42.4 10/17/1962 DWR-1   

5 
Lower Mojave River 

Valley NA NAD27 540699 3851260 meters 11 1782 47.5 4/30/2008 DWR-1   

6 
Lower Mojave River 

Valley NA NAD27 539402 3851531 meters 11 1783.2  5/20/1953 DWR-1  Dry well 

7 
Lower Mojave River 

Valley NA NAD27 538620 3850296 meters 11 1780 8.4 6/18/1959 DWR-1   

8 
Lower Mojave River 

Valley NA NAD27 538213 3850325 meters 11 1785 12.0 6/17/1959 DWR-1   

9 
Lower Mojave River 

Valley NA NAD27 538211 3850695 meters 11 1780 8.7 6/17/1959 DWR-1   

10 
Lower Mojave River 

Valley NA NAD27 537827 3851525 meters 11 1780 6.4 6/17/1959 DWR-1   

11 
Lower Mojave River 

Valley NA NAD27 540247 3855940 meters 11 1780 5.9 6/16/1959 DWR-1  nearby pump operating 

12 
Lower Mojave River 

Valley NA NAD27 540604 3856602 meters 11 1782 52.6 5/1/2008 DWR-1   
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UTM Data 

Reference 
No.  

(see Fig 1) Groundwater Basin 

Township, 
Range, 
Section Datum Easting Northing Units Zone 

Ground 
Surface 

Elevation  
(feet, 

datum?) 

Measured 
Depth to 

Groundwater 
(feet, bgs) 

Date 
Groundwater 

Measured Source

Total 
Dissolved 

Solids  
(TDS, ppm) Notes 

13 
Lower Mojave River 

Valley NA NAD27 540581 3856857 meters 11 1778 51.8 5/1/2008 DWR-1   

14 
Lower Mojave River 

Valley NA NAD27 540552 3857606 meters 11 1807 66.2 4/5/2008 DWR-1   

15 
Lower Mojave River 

Valley NA NAD27 540059 3858188 meters 11 1783 NA 6/3/1992 DWR-1 1100 Pumping 

16 
Lower Mojave River 

Valley NA NAD27 540219 3858128 meters 11 1791 40.4 5/1/2008 DWR-1   

17 
Lower Mojave River 

Valley NA NAD27 540256 3859575 meters 11 1790 7.0 6/16/1959 DWR-1  nearby pump operating 

18 
Lower Mojave River 

Valley NA NAD27 539875 3859573 meters 11 1780 2.8 6/16/1959 DWR-1  nearby pump operating 

19 Mojave Watershed NA NAD27 540347 3862009 meters 11 1820 41.2 10/29/1959 DWR-1  nearby pump operating 

20 Caves Canyon Valley NA NAD27 542161 3870297 meters 11 1612.1 17.7 5/2/2008 DWR-1   

21 Caves Canyon Valley NA NAD27 542465 3870459 meters 11 1607.7 NA 4/27/2006 DWR-1  Dry well 

22 Caves Canyon Valley NA NAD27 542996 3870707 meters 11 1603.4 23.8 5/2/2008 DWR-1   

23 Caves Canyon Valley NA NAD27 556471 3877281 meters 11 1410 NA 3/22/1993 DWR-1 1400 Well destroyed 

24 Broadwell Valley NA NAD27 574245 3857261 meters 11 1299 101.6 6/28/1979 DWR-1   

25 Broadwell Valley NA NAD27 580500 3862243 meters 11 2180 49.0 2/1/1972 DWR-1   

26 Broadwell Valley 
T7N, R7E, 

S1E1 NA NA NA NA NA 1795 425 2/26/1963 DWR-2  well depth 500 ft 

27 Broadwell Valley 
T7N, R7E, 

S2Z1 NA NA NA NA NA 1830 NA 2/26/1963 DWR-2  140 gpm 
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UTM Data 

Reference 
No.  

(see Fig 1) Groundwater Basin 

Township, 
Range, 
Section Datum Easting Northing Units Zone 

Ground 
Surface 

Elevation  
(feet, 

datum?) 

Measured 
Depth to 

Groundwater 
(feet, bgs) 

Date 
Groundwater 

Measured Source

Total 
Dissolved 

Solids  
(TDS, ppm) Notes 

28 Broadwell Valley 
T7N, R8E, 

S8B1 NA NA NA NA NA 1788 785 1883 DWR-2 470 to 551 Well depth 1600 ft 

29 Broadwell Valley 
T8N, R8E, 

S20D NA NA NA NA NA  261 1990 Emcon  drilled early 1990 

30 Broadwell Valley T9N, R8E, S18 NA NA NA NA NA 1298 dry 2/27/1964 DWR-2  Well depth 43 feet 

31 Broadwell Valley T9N, R7E, S13 NA NA NA NA NA 1300 dry | 103 
7/27/64 | 
11/27/17 DWR-2  

Well depth 89 feet 
(7/27/64) 

32 Broadwell Valley T9N, R8E, S31 NA NA NA NA NA 1300 NA NA DWR-2  
Well depth 28 feet 

(6/22/65 

33 Broadwell Valley T8N, R8E, S5 NA NA NA NA NA 1300 dry 7/27/1964 DWR-2  
Well depth 600 ft 

(1915), 51 ft (7/27/64) 

34 Broadwell Valley T8N, R8E, S6 NA NA NA NA NA 1300 destroyed 6/22/1965 DWR-2  
Well depth 303 ft 

originally 

35 Broadwell Valley T8N, R8E, S9 NA NA NA NA NA 1415 destroyed 6/22/1965 DWR-2  
Well depth 332 ft 

originally 

36 Broadwell Valley T8N, R8E, S8 NA NA NA NA NA 1330 dry 10/5/1964 DWR-2  
Well depth 68 ft 

(10/5/64), 400 ft (1917) 

37 Broadwell Valley T8N, R8E, S17 NA NA NA NA NA 1355 destroyed 6/22/1965 DWR-2  
Well depth 425 ft 

originally 

38 Broadwell Valley T7N, R8E, S5 NA NA NA NA NA 1740 dry 7/30/1964 DWR-2  
Well depth 445 ft 

(7/30/64) 

39 Bristol Valley 
T7N, R10E, 

S16 NA NA NA NA NA 1080 destroyed 12/1/1965 DWR-2  
Well depth 867 ft 

originally 

40 Broadwell Valley T7N, R9E, S18 NA NA NA NA NA 2020 destroyed 8/4/1964 DWR-2  
Well depth 89 ft 

(8/4/64) 
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UTM Data 

Reference 
No.  

(see Fig 1) Groundwater Basin 

Township, 
Range, 
Section Datum Easting Northing Units Zone 

Ground 
Surface 

Elevation  
(feet, 

datum?) 

Measured 
Depth to 

Groundwater 
(feet, bgs) 

Date 
Groundwater 

Measured Source

Total 
Dissolved 

Solids  
(TDS, ppm) Notes 

41 Lavic Valley T7N, R6E, S14 NA NA NA NA NA 1890 55 9/23/1963 DWR-2   

42 NA T7N, R8E, S22 NA NA NA NA NA 2400 dry 8/4/1964 DWR-2  Well depth 117 ft 

43 Bristol Valley T7N, R9E, S25 NA NA NA NA NA 1650 destroyed 7/30/1964 DWR-2 
1260 

(4/15/1902)  

44 Lavic Valley T7N, R6E, S26 NA NA NA NA NA 1900 64 1917 DWR-2  
140 gpm, well depth 72 

ft (1917) 

45 Lavic Valley T7N, R6E, S29 NA NA NA NA NA 1888 53 2/9/1918 DWR-2  
Well depth 59 ft 

(2/9/18) 

46 NA T7N, R5E, S26 NA NA NA NA NA 3280 80 8/5/1964 DWR-2  Well depth 90 ft 

47 Lavic Valley T7N, R5E, S28 NA NA NA NA NA 3320 dry 8/5/1964 DWR-2  Well depth 60 ft 

48 Bristol Valley T7N, R8E, S33 NA NA NA NA NA 2111 dry 7/30/1964 DWR-2  Well depth 192 ft 

49 NA T7N, R5E, S35 NA NA NA NA NA 3760 dry 8/5/1964 DWR-2  Well depth 60 ft 

Notes: 

DWR-1 = California Department of Water Resources (http://wdl.water.ca.gov/gw/map/scal.cfm) 

DWR-2 = California Department of Water Resources Bulletin No. 91-14, "Water Wells and Springs in Bristol, Broadwell, Cadiz, Danby, and Lavic Valleys and Vicinity," August 1967. 

Emcon = Emcon Associates, 1993, Hydrogeologic Characterization, Broadwell Basin Residuals Repository, San Bernardino County, California, Prepared for Broadwell Corporation, Project D46-11.04, December 1990 and 
updated 1993. 

Approximate well locations are shown on Figure 1. 
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Table 3 
Groundwater Analytical Results 

Calico Solar 
(analytes reported in mg/l, unless noted otherwise) 

Analyte Well #1 Well #3 
Primary/ 

Secondary MCL 
Date Sampled 2/22/2010 4/6/2010   
Lab Report ID 10-02-1824 10-04-0403   

Title 22 Metals: 
Antimony <0.0150 <0.0150 0.006 
Arsenic 0.0328 0.0811 0.01 
Barium 0.0374 0.0220 1.0 
Beryllium <0.0100 <0.0100 0.004 
Cadmium <0.0100 <0.0100 0.005 
Chromium 0.0310 0.0172 0.05 
Cobalt <0.0100 <0.0100 NE 
Copper <0.0100 <0.0100 1.0* 
Lead <0.0100 <0.0100 0.015 
Mercury <0.000500 <0.000500 0.002 
Molybdenum 0.212 0.321 NE 
Nickel  <0.0100 <0.0100 0.1 
Selenium <0.0150 <0.0150 0.05 
Silver <0.00500 <0.00500 0.1* 
Thallium  <0.0150 <0.0150 0.002 
Vanadium 0.0572 0.0329 NE 
Zinc 1.11 0.19 5.0 
Base Cations:       
Calcium 45.4 25.1 NE 
Magnesium 16.5 6.24 NE 
Sodium 545 437 NE 
Potassium 18 12.7 NE 
Other Metals:       
Aluminum <0.0500 <0.0500 0.2* 
Iron <0.100 0.316 0.3* 
Manganese 0.0822 0.0684 0.05* 
Silicon 23.5 33.8 NE 
Silica 50.3 72.3 NE 
Anions:  

Fluoride 1.4 3.8 2.0 
Chloride 190 78 250* 
Nitrate (as N) 4.0 5.2 10 
o-Phosphate (as P) <0.10 <0.10 NE 
Total Alkalinity (as CaCO3) 134 160 NE 
Bicarbonate (as CaCO3) 134 160 NE 
Carbonate (as CaCO3) <1.0 <1.0 NE 
Hydroxide (as CaCO3) <1.0 <1.0 NE 
Sulfate 900 700 250* 



 Tables 
Table 3 

Groundwater Analytical Results 
Calico Solar 

(analytes reported in mg/l, unless noted otherwise) 
(Continued) 

 T-8 

Analyte Well #1 Well #3 
Primary/ 

Secondary MCL 
Date Sampled 2/22/2010 4/6/2010   
Lab Report ID 10-02-1824 10-04-0403   

General Water Quality Parameters:     
Turbidity (NTU) 27 4.6 NE 
SC (umhos/cm) 2600 1900 900* 
TDS 1800 1340 500* 
TSS 37 4.6 NE 
pH (unitless) 7.85 7.83 NE 
Total P <0.10 <0.10 NE 
Carbon Dioxide 2.5 5.6 NE 
Other Priority Pollutants:  
VOCs (ug/l):  Toluene 8.5 5.9 150 
Xylenes (total) 1.5 <1.0 1750 
SVOCs  ND ND various 
OCPs ND ND various 
PCBs ND ND 0.0005 
TPH (C6-C44) (ug/l) <500 <500 NE 
Total Cyanide <0.050 <0.050 0.15 
Asbestos (MFL) <2.30 <0.19 7 
Radionuclides (pCi/L): 
Gross Alpha 6.30 4.61 15 
Gross Beta 4.85 5.79 50 
Strontium 90 0.766 0.129 8 
Radium 226 0.353 0 5 
Tritium 381 3.44 20000 
Uranium 0.267 3.33 20 
Radium  228 0.263 0.357 5 
Notes: 

NA:  Not Analyzed 

NE:  None Established. 

ND:  None detected; see lab report for detection limits for specific compounds. 

MCL: Maximum Containment Level. 

MCL is primary, unless indicated with an asterisk  (*). 

BOLD indicates concentration is above MCL. 

The symbol “<” (less than) indicates the constituent was not detected above the analytical detection 
limit specified.  
--- various 
a MCL for total xylenes 
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SE D I M E N TA RY A N D  V O L CA N IC  R O C K S

Surficial sediments
Qrs, river sand
Qrg, river terrace gravel   
Qs, windblown sand
Qc, clay
Qa, alluvium
Qf, alluvial fan gravel

Basalt of Pisgah flow  

UNCONFORMITY

UNCONFORMITY

Older surficial sediments  
Qoa, older alluvium
Qog, older gravel

Older fanglomerate and gravel   

Claystone 

UNCONFORMITY

UNCONFORMITY

UNCONFORMITY

Basalt southeast of Pisgah

Coarse sedimentary rocks
Tvf, volcanic fanglomerate
Taf, andesitic fanglomerate
Tbf, basaltic fanglomerate
Tgf, granitic fanglomerate

UNCONFORMITY

Finer sedimentary rocks
Ts, sandstone and claystone
Tsb, basalt

Rhyolitic volcanic rocks
Trt, rhyolitic tuff
Trf, rhyolitic felsite

Intrusive volcanic rocks
Tai, andesitic rocks, intrusive
Tap, andesitic  porphyry intrusive
Tah, andesitic  porphyry, hydrothermally leached
Tbi, basalt intrusive

Volcanic and sedimentary rocks
Tb, basalt
Tbb, basalt breccia
Tfb, fanglomerate of basaltic detritus
Ta, andesite
Tab, andesitic breccia
Tt, tuff breccia
Tfa, fanglomerate of andesitic rocks
Tg, cobble gravel
Tss, sandstone
Tl, limestone

UNCONFORMITY

PL U TO N IC ,  H Y PA B Y S SA L ,  A N D  M E TAVO LC A N I C  I G N E O U S R O C K S

Diorite dikes 

Aplite dikesGranite to quartz monzonite Granite 

Metavolcanic rocks

SOURCES: 
Stantec Engineering (site plan Oct. 2008); 
USGS/Dibblee (Geologic map of Cady 
Mountains quad 1963); 
URS (CR survey Jan. 2010).
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D. Orris / P. McDonald J. Liles

Borehole
Diameter (inches)

Drill Bit
Size/Type

Comments

Type and Depth
of Seal(s)

Approx. Depth
Groundwater Encountered

Top of Casing
Elevation feet

Checked
By

Bentonite Cement Grout 0'-50', Bentonite Chips 50'-65', 868'-892'

San Bernardino County Department of Public Health Permit # 2010030152

NA

Type of
Sand Pack

3/9/2010 - 3/16/2010Date(s)
Drilled

Approx.Surface
Elevation ft msl

2045

Drilling
Contractor
Sampler
Type

WDC Corp. 1147.0

2155

2145

2158

3/9/2010

Decrease in fines and gravel

Grades dry

Brown (10YR 5/3), Silty fine to coarse SAND with fine
Gravel (SM), moist, subangular

2115

Diameter of
Well (inches)

Drill Rig
Type

Screen
Perforation

Type of
Well Casing

Logged
By

Drilling
Method

Total Depth
of Borehole ft.bgs
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GEFCO ARG - 50K
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Fulflow 0.050"
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Brown (10YR 5/3), fine to coarse GRAVEL (GP), dry,
subangular

Brown (10YR 5/3), Silty fine to coarse SAND (SM),
dry

With trace fine gravel
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Brown (10YR 5/3), fine GRAVEL (GP), trace coarse
gravel

3/10/2010

2205

Brown (10YR 5/3), fine to coarse SAND (SP), trace
fines and gravel
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Brown (10YR5/3), fine to coarse SAND with fine
Gravel (SP)
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Becomes fine to coarse sand, trace fine subrounded
gravel, trace fines

Becomes reddish brown light brown, coarse sand

Trace fine gravel
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2309Becomes dark reddish gray (5YR 4/2)

Increase coarse sand

Increase fine gravel

Becomes fine gravel

Decrease fine gravel

With caliche
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pe

2322

2354

0013

0023

0032

0055

0120
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0149

Dark reddish gray (5YR 4/2), SAND to Silty SAND
with fine Gravel (SP-SM), angular gravel

Increase fine to medium sand, decrease coarse sand,
fine subrounded gravel

Increase coarse sand and fine gravel, angular

Decrease in fine gravel, increase coarse sand
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Becomes dark reddish gray (5YR 4/2), fine to coarse
sand, trace fine gravel, angular to subrounded

Decrease fine gravel

Grades trace fine gravel
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0820

With caliche

Becomes dark reddish brown to light reddish brown,
pink to light gray, fine gravel, angular to subangular
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MATERIAL DESCRIPTION
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Trace clay

Increase in coarse gravel

Increase in fines
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REMARKSMATERIAL DESCRIPTION

1541

Increase in dark gray and dark brown gravel
fragments

Trace gravel
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Becomes dark reddish gray (5YR 4/2)

Dark reddish gray (5YR 4/2), Silty fine to medium
SAND (SM), trace fine gravel

Caliche on gravel

Trace gravel

Dark reddish gray, Silty SAND to Sandy SILT
(SM-ML)

3/12/2010
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coarse sand
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1327
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0731Black (5YR 2.5/1) to reddish black (10R 2.5/1),
medium to coarse SAND with Gravel (SP), trace fine
sand and gravel, angular to subangular

Becomes fine to coarse sand, trace silt

Becomes very dark gray (5YR 3/1)

Becomes black (5YR 2.5/1)

Increase in gravel size

Loss of mud circulation.
Driller added mud to
reduce mud loss.

G
ra

ph
ic

Lo
g

0910

0920

0940

1100

1146

1244

1248

Centralizer

Project Number:    27658188.30001
Project Location:   Newberry, CA

Sheet 14 of  29

Log of Boring Well#3Project:   Calico Solar

515

520

525

530

535

540

545

550

W
el

l
C

om
pl

et
io

n
Lo

g



E
le

va
tio

n,
fe

et

SAMPLES

MATERIAL DESCRIPTION
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1746

Becomes very hard, fine to coarse sand with fine
gravel

Centralizer
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MATERIAL DESCRIPTION
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0225

Becomes very dark gray (7.5YR 3/1), aphanitic,
extrusive, fresh, very hard

3/13/2010
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MATERIAL DESCRIPTION
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SAMPLES

MATERIAL DESCRIPTION
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Becomes very dark gray (5YR 3/1)

Reddish brown (2.5YR 4/4), Sandy CLAY (CL), soft,
moderately plastic

Dark reddish brown (5YR 3/3), fine to coarse SAND
with Gravel (SP), angular gravel

Increased sand in cuttings

Dark brown (10YR 3/3), Silty fine to medium SAND
with Gravel (SM), subrounded

1623

Slow drilling

Very slow drilling
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MATERIAL DESCRIPTION
N

um
be

r

Ty
pe

2025

Decrease gravel, increase sand

Dark brown (7.5YR 3/2), Silty fine to medium SAND to
Sandy SILT (SM-ML), trace fine gravel, trace coarse
silt
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MATERIAL DESCRIPTION
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SAMPLES

2230Becomes fine to coarse sand

Coarse sand no longer present

With coarse sand

Reddish yellow (5YR 6/8), Clayey fine to medium
SAND (SC), moist,
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MATERIAL DESCRIPTION
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r REMARKS
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Becomes dark reddish gray (5YR 4/2)

Dark reddish gray (5YR 4/2), Silty fine to medium
SAND (SM)

Dark reddish gray (5YR 4/2), Clayey fine to medium
SAND (SC)

Dark reddish gray (5YR 4/2), Silty fine to medium
SAND (SM)

Trace coarse sand
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MATERIAL DESCRIPTION
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Becomes fine to medium sand

Reddish brown (2.5YR 5/3), Clayey fine to coarse
SAND (SC), trace fine gravel

Decrease in clay

Dark reddish gray (10YR 4/1), Silty fine to medium
SAND (SM), subrounded to rounded

Reddish gray (5YR 5/2), Clayey fine to coarse SAND
(SC), trace fine gravel, subrounded to subangular
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1522

Becomes fine to medium sand, subrounded

Becomes pinkish gray, subrounded to subangular

Becomes brown (7.5YR 5/2)

Increase in clay, fine gravel

Decrease in gravel cuttings
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REMARKSMATERIAL DESCRIPTION

1940

Becomes dark yellowish brown (10YR 4/4), fine to
coarse sand

Brown (7.5YR 5/3), Silty fine to medium SAND (SM)

Trace fine sand and clay

Increase clay

3/15/2010
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0220

Becomes silty fine to medium sand with clay

With coarse sand, subrounded

Increase clay

Brown (7.5YR 5/3), Clayey fine to medium SAND
(SC)

Decrease in silt and clay
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0930

Becomes brown (7.5YR 5/2), subrounded sand

Slight increase in clay

Increased clay, sand becomes fine to coarse,
subangular

Becomes grayish brown (10YR 5/2)
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Grayish brown (2.5Y 5/2), Clayey fine to coarse
SAND to Sandy CLAY (SC-CL), subangular

Dark reddish gray (10R 4/1), Clayey fine to medium
SAND (SC), trace coarse sand
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Becomes dark reddish gray (10R 4/1)

With coarse sand

Decrease coarse sand, increase clay

Centralizer
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Becomes reddish brown (2.5YR 5/3)

Becomes fine to medium sand

Decrease in clay

Reddish gray (5YR 5/2), Clayey fine to medium SAND
to Sandy CLAY (SC-CL), moderately plastic

Completed boring to 1147 feet bgs.
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FILING NO.

JOB NO.

COMPANY

WELL

FIELD

STATE COUNTY

welenco
5201 Woodmere Drive, Bakersfield, CA 93313-- www.welenco.com--(800) 445-9914

California Contractor's License No. 722373

ELECTRIC - GAMMA RAY LOG

LOCATION: OTHER SERVICES:

SEC: TWP: RGE: LAT.: LONG.: MERIDIAN.:

Permanent Datum: , Elev. Ft.
Log Measured From: , Ft. Above Perm. Datum
Drilling Measured From:

Elev.: K.B. Ft.
           D.F. Ft.
           G.L. Ft.

One
Mar. 05, 2010
840
841
2
840
20 16
20 16
12
8:40 AM
Mud/Water

Pit
12.2 75
11.1 75

meas

2
N/A
LV-1 Bfld
Dan Ihde
Joe Liles

Ft Ft Ft Ft In @ In @ In @ In @
Ft Ft Ft Ft In @ In @ In @ In @

ml ml ml ml

@ @ @ @°F °F °F °F
@ @ @ @°F °F °F °F

@ @ @ @°F °F °F °F

@ @ @ @°F °F °F °F

°F °F °F °F

Run
Date

Ft Ft Ft FtDepth-Driller
Ft Ft Ft FtDepth-Logger
Ft Ft Ft FtTop Logged Interval
Ft Ft Ft FtBtm. Logged Interval

Casing-Driller
Casing-Logger

In In In InBit Size
Time On Bottom
Type Fluid In Hole
Density Viscosity

pH Fluid Loss

Source of Sample

Rm @ Measured Temp.

Rmf @ Measured Temp.

Rmc @ Measured Temp.

Source   Rmf Rmc

Rm  @ BHT
Hr Hr Hr HrTime Since Circulation

Max. Rec. Temp.
Van No. Location
Recorded By
Witnessed By

URS Corporation

Calico Well #2

Newberry Springs

California San Bernardino

13145

NW of I-40 off Pisgah Crater road.
None

1 8N 5E 34° 48' 59.1'' 116° 24' 6.4'' San Bernardino

Ground Level 2150
Ground Level 0
Ground Level 2150



Miscellaneous Information
A recreational GPS accurate to +/- 45 feet set for Datum NAD27 was used to calculate
Latitude, Longitude & Elevation values. The Section, Township, and Range then
determined using the TRS program (TRS accuracy is not guaranteed).  The TRS
program converts Latitude and Longitude to Section, Township, and Range. The
NOTICE at the bottom of this heading also applies.

Water level in boring about 38 feet.

Drilled By:  Mid State Pump and Drilling

NOTICE
All interpretations are opinions based on inferences from electrical and other measurements
and we do not guarantee the accuracy or correctness of any verbal or written interpretation,
and we shall not, except in the case of gross or willful negligence on our part, be liable or
responsible for any loss, costs, damages or expenses incurred or sustained by anyone resulting
from any interpretation made by one of our officers, agents or employees. These interpretations
are also subject to our General Terms and Conditions as set out in our current Price Schedule.

       welenco, inc. March 05, 2010
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Log Page No.  3  of  3  Pages Page Length: 802 - 845 Feet (43 Feet) Time: 09:23:51 AM  Date: Mar 05, 2010

DEPTHS

 2 in/100ft

Gamma Ray (api)0 150

< - S.P. (10 mV/div) + >

16 Inch Normal (ohmmeter²/m)0 100

16 Inch Normal (ohmmeter²/m) x100 1000

64 Inch Normal (ohmmeter²/m)0 100

64 Inch Normal (ohmmeter²/m) x100 1000

Single Point (ohms)20 80

























APPENDIXD  Well Development Log 
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APPENDIXE  Laboratory Analytical Reports 
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APPENDIXF  Aquifer Testing Results 
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  Estimated Cone of Depression for Various  

APPENDIXG  Pumping Scenarios 
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Figure G-11
Radial Cone of Depression

Unconfined Aquifer at 20 Years of Operations
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t = Assumed duration of Q



Figure G-10
Radial Cone of Depression

Unconfined Aquifer at 10 Years of Operations
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Figure G-9
Radial Cone of Depression

Unconfined Aquifer at 5 Years of Construction
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Figure G-8
Radial Cone of Depression

Confined Aquifer at 30 Years of Operations
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Figure G-7
Radial Cone of Depression

Confined Aquifer at 20 Years of Operations
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Figure G-6
Radial Cone of Depression

Confined Aquifer at 10 Years of Operations

0.0

0.2

0.4

0.6

0.8

1.0

1.2
1 10 100 1,000 10,000 100,000 1,000,000

Distance from Pumping Well (ft)

D
ra

w
do

w
n 

B
el

ow
 S

ta
tic

 G
W

 L
ev

el
 (f

t)

T = 30,300 gpd/ft
S = 0.001
Q = 20 acre-ft / yr
 t  = 10 yrs

T = Transmissivity value based on the measured specific capacity from 
the pumping test and assuming confined aquifer conditions.

S = Aquifer storage assuming confined conditions.

Q = Production pumping rate during site operations.

t = Assumed duration of Q



Figure G-5
Radial Cone of Depression

Confined Aquifer at 5 Years of Construction
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Figure G-12
Radial Cone of Depression

Unconfined Aquifer at 30 Years of Operations
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